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INTRODUCTORY   SKETCH 

OF 

GLACIEES  AND  THEIE  SCENEEY. 


As  the  present  volume  contains  a  description  of  many 
glaciers,  particularly  those  of  the  Chain  of  Mont  Blanc, 
and  consequently  refers  with  more  or  less  detail  to  many 
of  the  aspects  of  these  astonishing  elements  of  Alpine 
scenery,  I  have  thought  that  it  might  conduce  to  the 
interest  and  utility  of  the  work  to  prefix  a  strictly  po- 
pular account  of  what  glaciers  really  are^  and  what 
are  the  leading  features  of  their  class.  Tourists  are 
often  so  entirely  taken  by  surprise  when  they  see  a 
glacier  for  the  first  time,  and  find  it  altogether  different 
from  what  they  expect,  that  they  are  completely  bewil- 
dered, and  afterwards  regret  not  to  have  noticed  the 
points  most  worthy  of  attention. 

What  is  a  Glacier  t 

When  we  approach  a  chain  of  mountains  whose  tops 
are  constantly  covered  with  snow,  their  acclivities 
green,   and  their  bases  clothed  with  wood,  we  should 

a 
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naturally  expect  to  find  a  tolerably  well  marked  line 
fixed  by  the  level  at  which  the  snow  never  completely 
melts.  Now  this  is  very  rarely,  if  ever,  the  case. 
The  zones  marked  out  by  the  limits  of  growth  of  particu- 
lar plants,  the  superior  limit,  for  instance,  of  the  chestnut, 
the  beech,  or  the  pine,  are  generally  more  clearly  defined 
than  the  level  of  perpetual  snow.  This  is  soon  found 
to  be  due,  in  a  great  measure,  to  the  forms  of  the-  moun- 
tain sides,  in  whose  hollows  the  snow  of  winter  by  accu- 
mulating resists  the  summer's  heat,  which,  had  it  lain 
only  to  its  average  depth,  must  infallibly  have  caused  it 
to  disappear.  Such  cases  occur  even  in  climates  where 
glaciers,  properly  speaking,  are  never  found.  The  high- 
est mountains  in  Britain,  for  instance,  those  on  the 
boundaries  of  Aberdeenshire  and  Inverness- shire,  occa- 
sionally retain  a  portion  of  the  winter's  snow  on  their 
shady  sides  during  the  entire  summer,  without  exhibiting 
any  approach  to  the  structure  of  a  glacier. 

A  glacier,  in  the  customary  meaning  of  the  term,  is 
a  mass  of  ice,  which,  descending  below  the  usual  snow- 
line, prolongs  its  course  down  the  cavity  of  one  of  those 
vast  gorges  which  furrow  the  sides  of  most  mountain 
ranges.  It  is  better  represented  by  a  frozen  torrent 
than  by  a  frozen  ocean.  Any  one  placed  so  as  to  see 
a  glacier  in  connection  with  the  range  from  which  it 
has  its  origin,  at  once  infers  that  it  is,  in  some  sense  or 
other,  the  outlet  of  the  vast  snow-fields  which  occupy 
the  higher  regions.  It  is  impossible  to  doubt  that  it 
results  from,  and  is  renewed  by  the  eternal  ice-springs 
of  those  riverless  wilds.     None  who  has  ever  seen  or 
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even  clearly  conceived  a  lava-stream,  can  fail  to  find  in 
it  the  nearest  analogue  of  a  glacier.     Stiff  and  rigid  as 
it  appears,  no  one  can  doubt  that  it  either  flows  or  once 
has  flowed.     Were  the  glacier  like  the  flood  of  molten 
stone,  the  result  of  one  great  eruptive  action,  then  its 
existence  beneath  the  limits  of  the  general  snow  line 
would  be  inexplicable.     It  melts — it  must  melt ;  it  lies 
on  warm  ground  yielding  crops  perhaps  within  a  hundred 
yards  of  its  lower  extremity ;  the  sun  beats  perpetually 
upon  its  icy  pinnacles,  which,  though  they  reflect  much, 
must  retain  some  of  the  incident  heat ;  and  we  see,  ac- 
cordingly, in  a  summer's  day,  the  glacier  oozing  out  its 
substance   from    every  pore — above,   beneath,    within. 
And  yet  with  all  this  the  glacier  wastes  not ;  always 
consuming,  it  is  never  destroyed.     Evident,  therefore,  it 
must  be  upon  this  ground  alone,  that  a  glacier  glides 
imperceptibly  down  its  valley,  and  this  independent  of 
all  direct  measurements  of  its  motion.     These,   as  we 
shall  presently  show,  fully  corroborate  the  inference. 

The  glacier  therefore  moves  progressively,  or,  if  the 
reader  pleases,  it  flows.  The  flood  of  water  of  the 
arrowy  Ehone  passes  so  swiftly,  that  the  passenger 
almost  giddily  follows  with  his  eye  the  bubbles  which 
mark  its  flight — the  lava  stream  must  be  watched  for 
some  seconds  or  minutes,  perhaps  hours,  to  mark  its 
progress — the  stately  march  of  the  glacier  is  yet  a  stage 
more  slow ;  months  and  even  years  are  but  the  units  of 
division  of  its  dial. 

But  what  is  its  dial  ?  To  answer  that  question,  we 
must  describe  the  configuration  of  the  ice,  which  differs 
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considerably  from  that  of  ice  under  most  other  circum- 
stances. The  lower  extremity  of  a  glacier,  where  it 
terminates  in  the  valley,  is  almost  always  abrupt  ; 
sometimes  so  steep  as  to  be  nearly  inaccessible,  pre- 
senting a  continuous  rampart,  from  the  base  of  which, 
through  a  vault  deep  in  the  mass  of  ice  which  hangs 
in  half  fallen  fragments  from  the  green  roof,  issues  a 
turbid  river  partly  the  produce  of  the  melting  ice,  and 
partly,  no  doubt,  of  the  springs  which  rise  under  the 
glacier  as  elsewhere,  and  which  give  a  certain  volume 
to  this  stream  even  in  the  depth  of  winter.  At  other 
times  the  glacier  rises  from  its  very  base  in  isolated 
jagged  pinnacles,  fissured  in  every  direction,  and  abso- 
lutely inaccessible.  This  is  commonly  the  case  where 
the  glacier  terminates  at  the  embouchure  of  a  ravine, 
where  it  is  very  steeply  inclined ;  the  former  character 
prevails  more  where  the  limit  of  the  glacier  is  deter- 
mined by  its  gradual  descent  into  the  warmer  regions 
of  a  very  gently  sloping  valley.  There  is  yet  another 
distinction  between  the  terminal  appearances  of  glaciers ; 
and  it  is  one  of  the  most  striking  to  the  eye  of  the  in- 
telligent traveller.  If  the  ground  beneath  the  preci- 
pice of  ice  be  covered  with  the  debris  of  rocks  discharged 
from  the  upper  and  lower  surfaces  of  the  glacier  ;  if  the 
vegetation  be  scanty  and  feeble,  and  great  surfaces  of 
rock  lie  exposed  without  a  trace  of  soil  or  even  lichen, 
as  if  some  crushing  mass  had  lately  ground  down  its 
naturally  uneven  surface,  then  is  the  glacier  in  a  dimi- 
nishing or  retreating  state  :  the  waste  of  ice  below  is 
not  compensated  by  the  supply  above,  and  the  retreat 
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will  continue  until  the  diminished  waste  corresponds  to 
the  actual  supply,  by  the  progressive  movement  of  the 
ice.  If,  on  the  other  hand,  the  termination  of  the  gla- 
cier touches  the  grass  or  cultivated  land  without  much 
intervention  of  scattered  blocks — if  we  see  lying  by  its 
edge  the  trees  which  have  been  torn  up,  or  cut  over  in 
its  former  progress — if  the  green  sward  is  not  only  torn 
by  the  insinuation  of  the  icy  ploughshare,  which  is  kept 
by  its  enormous  weight  in  contact  with  the  subjacent 
rock,  but  is  likewise  wrinkled  into  ponderous  folds  far 
in  advance  of  the  glacier  front — there  we  have  plainly 
proof  of  the  excess  of  the  supply  above  the  waste — the 
glacier  is  in  progress.* 

Now,  suppose  the  first  difficulty  of  ascent  overcome, 
and  that  whether  by  choosing  the  less  steep  parts  of  the 
abrupt  face,  or  by  following  the  line  of  rocky  masses 
which  the  glacier  rolls  down,  and  of  which  it  forms  a 
girdle,  extending  from  side  to  side — or  lastly,  by  climb- 
ing the  walls  of  the  valley  itself  in  which  the  glacier 
lies,  we  have  reached  the  upper  surface  of  the  ice.  We 
then  see,  what  so  many  have  seen  from  the  Montan- 
vert  at  Chamouni — a  gently  sloping  icy  torrent  from 
half  a  mile  to  three  miles  wide,  more  or  less  undulating 
on  its  surface,  and  this  undulating  surface  more  or  less 
broken  up  by  crevasses  \  which,  generally  nearly  ver- 

*  In  the  year  1818,  the  front  of  the  glacier  of  the  Rhone  ad- 
vanced 150  feet. 

t  The  translation  of  the  French  word  crevasse  into  the  English 
erevice,  is  so  evidently  inapplicable  to  these  vast  fissured  chasms, 
that  we  shall  constantly  adopt  the  French  spelling. 
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tical  in  their  direction,  have  a  width  of  from  a  few 
inches  to  many  feet  or  fathoms,  and  a  length  which  some- 
times extends  almost  from  side  to  side  of  the  glacier.  In 
all  this,  there  is  little  or  no  resemblance  to  water  tran- 
quilly frozen.  The  surface  is  not  only  uneven  but 
rough,  and  the  texture  of  the  ice  wants  the  unifor- 
mity of  that  formed  on  the  surface  of  lakes.  The  hol- 
lows, which  appear  but  trifling  when  viewed  from  a 
height,  and  compared  with  the  expanse  of  ice,  are  indi- 
vidually so  great  as  to  render  the  passage  amongst  them 
toilsome  in  the  extreme,  even  independent  of  the  cre- 
vasses ;  and  the  traveller  who  has  to  walk  for  several 
hours  along  a  glacier  will  often  prefer  scrambling  over 
stones  or  rocks  on  the  side,  to  the  harassing  inequa- 
lities which  appeared  at  first  so  trivial. 

In  a  day  of  hot  sunshine  or  of  mild  rain  the  origin  of 
the  hnmmocky  ridges  is  apparent :  the  intervening  hol- 
lows have  every  one  of  them  their  rill,  which,  by  a  com- 
plicated system  of  surface  draining,  discharge  the  water 
copiously  melted  by  the  solar  influence,  the  contact  of 
warm  air,  and  the  washing  of  the  rain.  These  rills 
combine  and  unite  into  larger  streams,  which  assume 
sometimes  the  velocity  and  volume  of  a  common  mill- 
race.  They  run  in  icy  channels  excavated  by  them- 
selves, and,  unlike  the  water  escaping  from  beneath  the 
glacier,  being  of  exquisite  purity,  they  are  both  beautiful 
and  refreshing.  They  seldom,  however,  pursue  their  un- 
interrupted course  very  far,  but  reaching  some  crevasse 
or  cavity  in  the  glacier  mechanically  formed  during  its 
motion,  they  are  precipitated  in  bold  cascades  into  its 
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icy  bowels  ;  there  in  all  probability  to  augment  the  flood 
which  issues  from  its  lower  termination.  Nothing  is 
more  striking  than  the  contrast  which  day  and  night 
produce  in  the  superficial  drainage  of  the  glacier.  No 
sooner  is  the  sun  set,  than  the  rapid  chill  of  evening 
reducing  the  temperature  of  the  air  to  the  freezing 
point  or  lower — the  nocturnal  radiation  at  the  same 
time  violently  cooling  the  surface — the  glacier  life  seems 
to  lie  torpid ;  the  sparkling  rills  shrink  and  come  to 
nothing ;  their  gushing  murmurs  and  the  roar  of  their 
waterfalls  gradually  subside ;  and  by  the  time  that  the 
ruddy  tints  have  quitted  the  higher  hill-tops,  a  death- 
like silence  reigns  amidst  these  untenanted  wilds. 

Winter  is  a  long  night  amongst  the  glaciers.  The 
sun's  rays  have  scarcely  power  to  melt  a  little  of  the 
snowy  coating  which  defends  the  proper  surface  of  the 
ice  ; — the  superficial  waste  is  next  to  nothing ;  and  the 
glacier  torrent  is  reduced  to  its  narrowest  dimensions. 

Moraines. 

Pursuing  our  survey,  we  next  notice  the  bands  of 
fragmentary  rocks  which  traverse  the  glacier  in  nearly 
parallel  lines — sometimes  confined  to  its  edges,  some- 
times dividing  its  breadth  into  two  compartments  so 
distinct  that  we  can  hardly  help  fancying  that  we  see 
two  glaciers,  separated  by  a  vast  mound  of  blocks  which 
rise  from  the  bottom  of  the  valley. 

The  slightest  examination  shews  that  these  accumu- 
lations of  debris  (to  which  the  name  of  Moraines  has 
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been  given),  are  perfectly  superficial,  and  conform 
themselves  so  entirely  to  the  configuration  of  the  ice- 
surface,  that  on  many  glaciers  scarcely  one  stone  lies 
upon  another,  every  one  covers  the  ice  immediately. 
Thus,  on  the  Aar  glacier,  where  the  ridge  of  stones 
seems  to  form  a  heap,  or  rather  two  parallel  heaps, 
upon  the  level  ice,  it  is  found  that  the  ice  itself  is 
heaped  up  under  the  stones,  and  gives  the  entire  form 
to  this  sort  of  backbone,  which  divides  the  surface  into 
two  nearly  equal  parts,  rising  in  some  places  to  a 
height  of  eighty  feet  above  its  general  level.  So 
irreconcileable  are  the  facts  with  the  theory  formerly 
adopted  of  these  moraines,  that  they  were  stones  which, 
having  fallen  on  the  sides  of  the  glacier,  gradually 
settled  down  upon  the  centre,  as  being  its  lowest  part.* 
As  a  general  fact,  it  may  be  stated,  that  every  glacier 
has  two  moraines  at  least,  composed  of  the  masses  which, 
detached  by  gravity,  aiding  the  effect  of  moisture,  and 
the  freezing  of  water  in  the  cracks  of  the  neighbouring 
rocky  heights,  fall  on  the  edges  of  the  glacier,  and  form 
two  borders,  or  selvages,  which  accompany  it,  generally 
speaking,  throughout  its  entire  length.  These  are 
called  Lateral  Moraines.  Besides  these,  there  are  the 
parallel  bands  of  debris  which  divide  the  glacier  in  the 
direction  of  its  length,  and  of  which  we  have  just  spoken. 
There  can  be  no  question  that  the  origin  of  these  has 
been,  for  the  first  time,  correctly  stated  in  the  works  of 
Charpentier  and  Agassiz.  But  this  brings  us  back 
again  to  the  movements  of  the  glacier ;  for  these  mo- 
*  Saussure,  Voyages  dans  les  Alpes,  §  537. 
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raines  are  the  divisions  on  the  dial  of  which  we  have 
above  spoken,  and  upon  which  we  read  the  chronology 
of  glacier  history.  A  simple  statement  of  facts  will 
at  once  illustrate  and  prove  this. 

The  higher  parts  of  glaciers  are  always  contained  in 
valleys  extending  above  the  limits  of  vegetation  ;  and, 
indeed,  the  walls  or  sides  of  these  ravines  are  extremely 
precipitous  in  most  cases,  so  that  even  the  snow  covers 
them  imperfectly.  The  exposed  rocks  are  subject  to  great 
changes  of  temperature,  owing  to  the  intense  effect  of 
solar  radiation  at  these  heights.  The  snow  in  contact 
with  their  surfaces  is  melted  almost  every  summer's 
clay,  and  the  moisture  is  absorbed  into  the  minute 
fissures  of  the  stone.  The  nocturnal  frosts  congeal  this 
water,  and  the  powerful  expansion  thus  occasioned  has 
the  effect  of  loosening  and  disintegrating  the  hardest 
rocks,  in  a  manner  which  has  no  parallel  under  other 
circumstances.  Atmospheric  causes,  therefore,  produce 
their  maximum  of  destructive  effects  in  the  neighbour- 
hood of  glaciers ;  and,  as  a  matter  of  course,  the  de- 
tached fragments,  descending  by  their  weight,  often 
rebound  from  cliff  to  cliff,  until  they  fall  shivered  into 
smaller  morsels  upon  the  surface  of  the  ice.  Such  an 
eboulement  leaves  a  distinct  proof  of  its  occurrence  by 
the  heap  of  rubbish  resting  on  the  glacier.  If  this  had 
no  progressive  motion,  the  fragments  would  remain  piled 
under  the  rock  whence  they  fell ;  until,  perhaps  in  the 
succeeding  spring,  being  joined  by  another  group,  they 
would  accumulate  at  those  points  where  the  bounding 
rocks  were,  by  their  nature  or  position,  most  liable  to  the 
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recurrence  of  these  events.  If,  however,  the  glacier  flows 
on  in  the  interval,  the  previous  mass  of  debris  has  been 
carried  some  distance  downwards  on  the  surface  before 
the  second  fall  took  place ;  and  thus,  supposing  only  one 
discharge  of  fragments  annually,  the  movement  of  the 
glacier  for  each  year  would  be  marked  by  the  spaces 
intervening  between  the  successive  heaps. 

There  is  an  instrument  invented  in  France,  for  the 
measurement  of  minute  intervals  of  time,  in  which,  in- 
stead of  a  hand  revolving  upon  a  dial  or  ring,  the  dial 
itself  revolves,  and  the  hand  remains  fixed  :  this  fixed 
hand  is  provided  with  a  minute -dotting  apparatus,  by 
means  of  which  the  slightest  pressure  of  the  finger  leaves 
imprinted  on  the  white  surface  of  the  dial  a  small  black 
point,  thus  marking,  and  permanently  registering,  the 
instant  of  the  occurrence  of  the  pressure  by  the  position 
of  the  dial  relatively  to  the  fixed  hand  ;  and  as  this 
operation  may  be  repeated  any  number  of  times  during 
the  revolution  of  the  dial,  there  are  as  many  marks  as 
we  please,  whose  intervals  indicate  the  periods  of  their 
occurrence.  Just  so  we  find  on  the  surface  of  the  gla- 
cier, a  dial,  divided  unequally  by  the  fallen  blocks, 
which,  detached  from  one  promontory  of  rock,  or  de- 
scending down  one  water-course,  bear  testimony  to  the 
intermediate  motion  of  the  surface  on  which  they  fall. 
It  is  evident,  then,  how  a  moraine  is  formed  :  it  is  the 
scattered  accumulation  of  debris  along  a  line  whose 
length,  reckoned  from  a  fixed  point,  may  be  roughly 
considered  as  proportional  to  the  time  elapsed  since  their 
fall.    To  produce  such  a  continuous  mound  of  stones  as 
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we  often  see  bordering  a  glacier  in  its  whole  extent,  it 
is  therefore  not  necessary  (as  we  might  at  first  sight 
suppose)  that  they  should  have  fallen  from  every  part 
of  its  walls  ;  a  single  rock  near  its  upper  extremity  may 
be  the  source  of  the  entire  lateral  moraine  or  mass  of 
fragments — lying  partly  upon  the  edges  of  the  ice,  partly 
on  the  slope  or  shore  which  bounds  the  glacier,  and 
partly  wedged  between  the  ice  and  the  soil. 

Whenever  the  confluence  of  two  glacier-branches  oc- 
curs, there  must  be  a  union  of  the  moraines  which  bor- 
dered the  sides  of  the  respective  ice-flows.  These  moraines, 
carried  forward  by  the  progressive  motion  of  the  surface 
on  which  they  repose,  cannot  stop  short  by  their  union 
with  one  another.  They  cannot  be  buried  in  the  confu- 
sion which  sometimes  occurs  at  the  confluence  of  the 
two  glaciers,  because  (as  we  shall  afterwards  attempt 
to  explain)  the  glacier  throws  to  the  surface  any  ex- 
traneous bodies  enveloped  in  its  mass  :  therefore  the  two 
moraines  must  unite  and  advance  in  the  centre  of  the 
now  united  glacier  stream.  This  united  stream  of  su- 
perficial fragments  is  called  a  medial  moraine  ;  and  is 
to  be  seen  in  greater  perfection  on  the  glacier  of  the 
Aar  than,  perhaps,  anywhere  else  in  the  Alps.  The 
two  streams  of  blocks  are  never  quite  confounded,  and 
for  many  miles  along  the  united  glacier  may  be  traced 
the  characteristic  colours  of  the  stones  derived  from  one 
and  the  other  parent  branch.  As  a  general  rule,  where - 
ever  a  tributary  ice-stream  joins  the  main  glacier  (sup- 
pose on  the  left  bank),  it  brings  also  its  tributary  moraines. 
Its  right  moraine  joins  the  lateral  moraine  of  the  gla- 
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cier,  and  forms  a  medial  moraine,  its  left  moraine  being 
now  the  lateral  one  of  the  united  glacier. 

As  these  facts  are  important  to  be  distinctly  appre- 
hended, some  slight  figures  may  tend  to  illustrate  them. 
Thus,  figure  1  represents  a  plan  of  an  ideal  glacier  com- 
posed of  five  streams,  a,  b,  c,  d,  e,  each  of  which  has 


its  lateral  moraines,  and  the  union  of  these  represented 
by  the  dotted  lines,  1,  2,  3,  4,  forms  the  superficial 
trains  of  rocks  which  are  carried  along  on  the  surface 
of  the  ice.  A  mere  prominent  rock  or  islet  in  the  ice, 
as  that  between  d  and  e,  may  yield  also  its  small  con- 
tribution of  blocks.     The  section  in  figure  2  represents 
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a  glacier  having  a  steep  wall,  a,  where  consequently  the 
debris  are  ingulfed  between  the  wall  and  the  ice,  pro- 
ducing friction,  and  an  inclined  shore,  b.  on  which  the 
lateral  moraine  has  been  deposited.  There  is  also 
shown,  at  c,  the  position  of  an  ancient  moraine,  depo- 
sited at  a  time  when  the  glacier  was  elevated  enough  to 
have  submerged  the  promontory  a  ;  one  of  the  medial 
moraines  is  shown  at  d.  The  ice  rises  to  a  greater 
height  under  it  than  at  any  other  part,  owing  to  a  cir- 
cumstance to  be  mentioned  immediately.  An  exact 
idea  of  the  general  phenomena  of  moraines  will  be 
obtained  from  the  map  of  the  Mer  de  Glace  of  Chamouni 
accompanying  this  work. 

Motion  of  Glaciers. 

From  what  has  been  said,  it  follows  that  the  direct 
proofs  of  the  movement  of  a  glacier  must  be  sufficiently 
numerous  upon  its  surface.  Any  well-marked  block 
having  its  position  ascertained  by  a  reference  to  a  fixed 
object  on  the  slope  of  the  valley,  will  be  found  in  the 
course  of  a  year  to  have  passed  onwards.  Saussure's 
ladder,  left  on  the  Glacier  du  Geant  in  1788,  was  re- 
cognised by  its  fragments  not  many  years  ago  on  the 
lower  part  of  the  same  glacier,  not  far  above  the  Mon- 
tanvert,  having  traversed  in  the  interval,  a  space  of 
13,000  feet,  or  two  and  a-half  miles.  About  1830,  M. 
Hugi  attempted  to  measure  the  forward  progress  of  the 
ice  of  the  glacier  of  the  lower  Aar,  by  ascertaining  in 
successive  years  the  position  of  a  conspicuous  block  on 
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the  medial  moraine.  The  measurement  was  repeated 
later  by  M.  Agassiz,  but  the  results  materially  disagreed. 
In  1842,  the  writer  of  the  present  volume  undertook 
observations  on  the  Mer  de  Glace  of  Chamouni,  not 
merely  for  ascertaining  the  annual,  but  even  the  daily 
motion  of  the  ice,  which  was  for  the  first  time  observed 
in  June  of  that  year.  Subsequent  observations  of 
various  kinds  enabled  him  to  fix  the  annual  motion  at 
various  parts  of  this  extensive  and  diversified  glacier,  and 
also  its  relative  amount  at  different  seasons  of  the  year. 
Strictly  scientific  details  have  been  carefully  avoided  in 
this  work  ;  but  it  cannot  be  without  interest  to  mention 
the  rate  of  motion  of  several  different  points  of  the  Mer 
de  Glace,  the  relative  position  of  which  may  be  found 
by  a  reference  to  the  map,  and  to  chapters  VI.  and  VII. 
of  this  volume.  They  are  arranged  in  an  ascending 
order  from  the  lowest  point  of  the  glacier : 

Eng.  feet 
per  annum. 

Near  the  source  of  the  Arveron,  where  the  glacier 

has  a  small  inclination,  223 

Between   the   previous   station  and  the  Chapeau, 
where  the  glacier  is  steep,  about  100  yards  from 

north  bank  of  glacier, 848 

A  little  below  Montanvert,   130  yards  from  west 

bank, 626 

Do.  do.  centre,  876 

Between  Montanvert  and  "Les  Ponts,"  nearside,  486 

Do.  do.        near  centre,  823 

At  the  "  Angle"  near  the  side, 482 

Somewhat  higher  up  near  the  side, 496 
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Eng.  feet 
per  annum. 

"  Pierre  platte"  C,  on  Glacier  de  Lechaud  (mean  of 

8  years), 300 

Glacier  de  Lechaud  between  the  last  and  the  Tacul,  328 

Glacier  du  Geant  towards  centre, 413 

Higher  part  of  Glacier  de  Lechaud, 529 

Exit  of  glacier  of  Tal6fre  towards  the  side,  .     .     .  432 

Do.  do.  centre,  .     .     .  526 

The  motion  varies  at  different  seasons.  It  is  less  in 
winter  than  in  summer ;  but  even  then  the  motion  is 
very  considerable. 

This  progressive  movement  of  the  ice  towards  the 
valley  has  been  variously  explained.  The  theory  at- 
tempted to  be  deduced  from  the  numerous  experiments 
recorded  in  my  former  work  (Travels  in  the  Alps  of 
Savoy,  &c.,)  is  briefly  this :  that  a  glacier  is,  in  truth, 
a  sluggish  stream  moulding  itself,  notwithstanding  the 
apparent  hardness  and  fragility  of  the  ice,  over  the 
inequalities  of  its  bed  and  the  irregularities  of  its  con- 
fining banks,  and  retaining  its  coherence  throughout, 
notwithstanding  the  numerous  cracks  by  which  its  sur- 
face is  fissured,  in  consequence  of  an  inherent  plasticity 
of  its  substance,  which  only  become  sensible  under 
intense  and  long- continued  pressure,  producing  a  very 
slow  motion.  It  will  be  observed  from  the  preceding 
table  that  the  velocity  is  much  greater  at  the  centre  of 
the  stream  than  at  its  sides,  conformably  to  the  laws  of 
rivers. 

What  a  curious  internal  historical  evidence,  then, 
does  a  glacier  bear  to   the  progress  of  events  which 
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have  modified  its  surface.  It  is  an  endless  scroll — a 
stream  of  time — upon  whose  stainless  ground  is  en- 
graven the  succession  of  events,  whose  dates  far  tran- 
scend the  memory  of  living  man.  Assuming,  roughly, 
the  length  of  a  glacier  to  be  twenty  miles,  and  the 
velocity  of  its  progression  (assumed  uniform)  one-tenth 
of  a  mile,  or  500  feet,  the  block  which  is  now  being 
discharged  from  its  surface  on  the  terminal  moraine 
may  have  started  from  its  rocky  origin  in  the  reign 
of  Charles  I. !  The  glacier  history  of  200  years  is 
revealed  in  the  interval ;  and  a  block  ten  times  the 
volume  of  the  greatest  of  the  Egyptian  monoliths  which 
has  just  commenced  its  march,  will  see  out  the  course 
of  &six  generations  of  men  ere  its  pilgrimage  too  be 
accomplished,  and  it  is  laid  low  and  motionless  in  the 
common  grave  of  its  predecessors. 

Glacier  Tables  and  Cones. 

When  we  come  to  study  more  carefully  the  arrange- 
ment of  the  rocky  fragments  and  earthy  matter  upon 
the  surface  of  the  glacier,  we  find  a  multitude  of  curi- 
ous details.  One  of  the  most  striking  is  the  occurrence 
of  what  are  called  glacier  tables.  These  consist  of 
masses  of  rock  usually  connected  with  one  of  the  mo- 
raines, lying  on  their  flat  side,  and  supported  above  the 
general  level  of  the  glacier  by  an  icy  pedestal — a  "  pil- 
lar and  claw"  foundation.  Now,  this  is  not  only  a 
picturesque  accident,  but  recalls  our  attention  to  a  most 
important  circumstance  of  the  glacier  economy — that 
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there  is  a  perpetual  waste  at  its  surface,  and  that  the 
stone,    by  preventing  this  waste,  remains  an  index  of 
the  former  level  of  the  whole  mass,  like  the  earth  pil- 
lars   left    by  workmen    in  the   course   of   excavation. 
Though  some  authors  have  attempted  to  make  the  gla- 
cier tables  on  their  stalks  sprout  like  mushrooms  from 
the  surface  of  the  ice,  there  cannot  be  a  doubt  that  this 
is  their  real  origin.     A  very  simple  experiment  which 
has  actually  been  made  gives  the  direct  proof.     If  a 
hole  be  made  vertically  in  the  ice,  and  a  stick  sunk  in- 
to it,  so  as  to  rest  upon  the  bottom  at  a  depth  of  ten 
or  twenty  feet,  it  will  be  found  that  during  summer 
weather  the  upper  part  of  the  stick  becomes  gradually 
bared  by  the  dissolution   and  evaporation  of  the  sur- 
face of  the  ice.      A  glacier  has   thus  been  found  to 
lose  a  thickness   of  more  than  three  feet  in  as  many 
weeks.     The  action  of  the  stone  is  very  evident.     The 
whole  of  its  lower  part  is  maintained  by  contact  with 
ice  at  a  freezing  temperature  ;  if  the  thickness  be  con- 
siderable, it  forms  a  pretty  complete  shelter  against  the 
direct  action  of  the  sun's  rays,  as  well  as  against  the 
contact  of  warm  rains  and  wind.*     Thus  the  ice  imme- 
diately beneath  it  is  comparatively  preserved.     It  is  a 
clumsy  but  effectual  parasol. 

But  yet  we  often  find  precisely  the  contrary  effect 
wherever  the  ice  is  pretty  consistent,  so  as  to  admit  of 
pools  of  water  being  formed  ;  there  we  have  innumerable 
cup-shaped  cavities,  each  containing  a  bit  of  slate,  a 

*  The  phenomenon  of  glacier  tables  was  perfectly  well  explained 
by  Saussure. —  Voyages,  §  630. 

b 
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dead  insect,  or  not  unfrequently  a  leaf- — a  leaf  which 
assuredly  could  not  have  fallen  from  the  sides  of  the 
glacier,  which  have  not  a  single  tree — but  leaves  even 
of  the  beech  and  chestnut  are  wafted  by  the  tremendous 
violence  of  the  winds  from  immense  distances,  and 
across  elevated  chains  covered  with  perpetual  snow.* 
Here,  then,  the  presence  of  a  foreign  body  has  wasted, 
instead  of  protecting  the  ice.  The  difference  lies  merely 
in  the  thickness.  The  dark  surface  of  the  chip  of 
stone  or  organised  matter  absorbs  the  solar  heat,  and 
transmitting  it  quickly  to  the  ice,  by  being  completely 
warmed  through,  excavates  for  itself  a  cavity.  It  is  in 
these  cavities,  too,  that  living  animals  are  often  found 
— small  black  insects  which  inhabit  the  snow  or  ice- 
cold  water,  and  there  propagate  their  species. 

Sometimes  the  ice  is  completely  honeycombed  by 
these  cups,  which  often  break  into  one  another,  and 
unite  their  contents ;  at  other  times  the  passage  of  the 
rills  already  mentioned  accumulates  sand  and  gravel,  de- 
rived from  the  moraine,  and  so  soon  as  this  accumulation 
reaches  a  certain  thickness,  a  surprising  change  takes 
place.  The  solar  heat  enters,  but  no  longer  freely  pe- 
netrates the  mass ;  the  action  of  the  extraneous  matter 
becomes  conservative  ;  the  ice  melts  more  rapidly  all 
round  than  under  it ;  and,  after  a  while,  the  face  of 
the  glacier  becomes  precisely  reversed — the  mould  of 
what  it  was  before.  The  heights  take  the  shapes 
of  the   corresponding  hollows ;    a  crevasse  filled  with 

*  Such  have  been  found  on  the  upper  glacier  of  the  Aar,  which 
must  have  been  transported  from  the  lower  valley  of  the  Khone. 
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sand  becomes  in  time  a  ridge  of  ice,  coated  with 
the  sand  which  formed  it ;  we  have  negative  water- 
courses, negative  crevasses,  negative  holes.  From 
what  w^e  have  already  said  of  the  magnitude  of 
the  superficial  water-courses,  it  will  be  conceived  that 
the  detritus  which  they  bear  with  them  may  be  abun- 
dant, and  that  it  may  be  deposited  in  considerable 
quantity  in  the  deeper  excavations.  But  the  result 
would  hardly  be  anticipated,  and  indeed  must  be  seen 
and  watched  in  its  various  stages,  to  be  well  understood. 
As  the  protected  surface  rises  higher  and  higher  rela- 
tively to  the  general  level,  the  sand  which  composes 
it  falls,  or  is  washed  gradually  down,  protecting  the 
sides  of  the  icy  cone  which  has  been  formed  beneath  it, 
to  which  (though  continually  streaming  with  moisture) 
it  contrives  to  adhere  with  a  tenacity  not  easy  to  ex- 
plain. A  glacier  which,  by  the  evenness  of  its  surface 
and  numerous  water  runs,  is  adapted  for  the  production 
of  this  phenomenon,  is  thus  covered  with  a  number  of 
gravel  cones,  whose  regularity  and  magnitude  astonish 
and  perplex  the  observer.  They  may  be  seen  from  15 
to  20  feet  high,  and  70  or  80  in  circumference.  It  is 
hardly  possible  to  doubt  at  first  sight  that  these  cones 
(which  are  like  enormous  ant-hills)  are  composed,  to  the 
centre,  of  gravel ;  but  we  invariably  find,  as  already 
stated,  that  it  is  a  mere  covering  ;  the  heart  of  the  cone 
is  'pure,  solid  ice,  which,  if  its  apex  be  removed  with  a 
hatchet,  appears  quite  black  and  glassy  from  the  ob- 
struction of  the  light  by  the  sides  of  the  cone. 

These  phenomena  are  important,  as  explaining  how 


XX VH1  INTRODUCTORY  SKETCH  OF 

it  is  next  to  impossible  that  extraneous  matter  can 
become  imbedded  in  the  glacier.  By  retarding  the 
superficial  melting  as  soon  as  its  mass  has  become  at  all 
considerable,  such  an  accumulation  of  debris  must  sooner 
or  later  find  its  way  to  the  surface — not  by  pushing 
through  the  matter  of  the  ice,  which  some  writers 
seem  to  suppose  (as  many  of  the  peasants  do)  to  be 
endowed  with  a  sort  of  organic  faculty  of  rejecting 
impurities — but  because  these  impurities  retain  their 
place  in  the  ice,  which  is  continually  thawing  and  eva- 
porating by  the  surface ;  and,  once  arrived  there,  they 
can  never,  for  the  reasons  already  explained,  again 
penetrate  the  mass,  but  will  in  general  attain  a  level 
above  it. 

The  appearances  we  are  describing  are  not  to  be 
found  upon  all  glaciers  ;  the  gravel  cones  especially  are 
rare  productions,  and  depend  probably,  in  a  great  mea- 
sure, upon  two  circumstances — a  moderate  slope  of  ice, 
which,  not  being  greatly  crevassed,  permits  considerable 
water- courses  to  be  formed — and  abundant  moraines 
affording  disintegrated  materials  for  the  accumulations 
in  question,  Such  a  glacier  is  that  of  the  Lower  Aar. 
The  glacier  of  Aletsch,  though  abundantly  flat,  is  desti- 
tute of  considerable  medial  moraines — the  glaciers  of 
Chamouni  are,  for  the  most  part,  too  precipitous. 

Surface  of  Glaciers, — Travelling  on  the  Ice. 

When  a  glacier  descends  a  steep  mountain  ravine  like 
those  of  the  Allee  Blanche,  which  pour  their  majestic 
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frozen  torrents  down  the  tremendous  gorges  which  the 
chain  of  Mont  Blanc  presents  on  its  southern  side ;  or 
like  the  lower  part  of  the  glacier  of  Viesch  in  the 
Upper  Vallais;  or  like  the  glacier  of  Bosenlaui,  and 
that  of  Upper  Grindelwald,  in  the  canton  of  Berne,  the 
condition  of  the  ice  differs  considerably  from  that 
which  we  have  described.  Urged  onwards  in  its  flow 
upon  the  immense  bed  of  rocks  on  which  it  reposes, 
forced  sometimes  to  discharge  itself  over  the  bank  of 
a  precipice,  the  rigid  mass  is  fissured  in  all  directions. 
Swayed  hither  and  thither  by  the  unevenness  of  its 
base,  the  fissures  maintain  no  constant  direction,  but 
subdivide  the  ponderous  mass  into  rude,  prismatic  frag- 
ments, whose  height  is  the  thickness  of  the  ice,  and  the 
form  of  their  bases  is  determined  by  the  meeting  of  the 
fissures  which  form  them.  These  prisms  become  trans- 
formed into  pyramids  more  or  less  rude  by  the  action  of 
atmospheric  water,  the  contact  of  air  and  evaporation, 
which  speedily  sharpen  their  summits,  rising  in  a  thou- 
sand fantastic  forms,  whilst  their  bases,  here  and  there 
irregularly  cut  through  by  the  escape  of  glacier  torrents, 
become  excavated  into  not  less  fantastic  labyrinths  in  the 
deep  blue  depths  of  the  ice,  which  often  preserves  here 
its  most  characteristic  purity.  As  the  excavation  pro- 
ceeds, these  pyramids,  doubly  acuminated  above  and 
below,  topple  over  and  increase  the  apparent  confusion 
by  mingling  their  ruins.  The  moraines  with  which  the 
surface  has  been  charged,  are,  as  a  matter  of  necessity, 
dispersed  into  every  fissure  by  the  discontinuity ;  and 
the  masses  thus  fallen,  and  ground  by  the  pressure  of 
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the  ice,  are  from  time  to  time  rolled  down  the  rockv 
steep,  and  finally  are  borne  to  a  certain  distance  by  the 
impetuous  torrent  which  flows  from  its  base.  To  make 
much  way  along  such  glaciers  as  these  is,  evidently, 
next  to  impossible.  The  experienced  guide  will  either 
cross  the  glacier  as  directly  as  possible,  if  his  course 
requires  him  to  do  so — (as  in  crossing  the  glacier  of  Bos- 
sons,  on  the  ascent  of  Mont  Blanc,*),  or  scale  the  rocky 
walls  of  the  ravine  in  preference  to  attempting  to  follow 
the  course  of  the  glacier.  Such  excursions,  even  when 
not  dangerous,  are  the  most  fatiguing  of  all  sorts  of 
climbing ;  —  the  traveller  now  leaping  from  point  to 
point  along  the  jag'ged  edges  of  the  ice  which  bound 
the  fissures ;  now  making  long  zig-zags  to  get  round 
the  crevasses  which  cannot  possibly  be  traversed ;  at  other 
times  descending  the  walls  of  those  less  steep  and  pro- 
found, and  laboriously  climbing  the  opposite  face.  Or, 
if  he  prefer  the  moraine  (where   it  exists)  to  the  ice, 

*  Thus  described  by  Mr.  Auldjo  : — "  We  were  surrounded  by  ice 
piled  up  in  mountains,  crevices  presenting  themselves  at  every 
step,  and  masses  half  sunk  in  some  deep  golf;  the  remainder, 
raised  above  us,  seemed  to  put  insurmountable  barriers  to  our  pro- 
ceeding, yet  some  part  was  found  where  steps  could  be  cut  with 
the  hatchet ;  and  we  passed  over  these  bridges  often  grasping  the 
ice  with  one  hand,  while  the  other,  bearing  the  pole,  balanced  the 
body,  hanging  over  some  abyss  into  which  the  eye  penetrated  and 
searched  in  vain  for  the  extremity.  Sometimes  we  were  obliged 
to  climb  up  from  one  crag  of  ice  to  another ;  sometimes  to  scram- 
ble along  a  ledge  on  our  hands  and  knees  ;  often  descending  into 
a  deep  chasm  on  the  one  side,  and  scaling  the  slippery  precipice 
on  Jhe  other." — Narrative  of  an  Ascent  of  Mont  Blanc,  1827, 
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he  must  step  from  top  to  top  of  the  curiously  piled 
stones,  which  rest  upon  the  ice,  propped  in  the  most 
fantastic  positions,  and,  on  account  of  the  perpetual 
changes  of  their  bed,  not  firmly  jostled,  as  on  solid 
ground,  into  positions  of  stable  equilibrium,  but  often 
resting  in  such  ticklish  balance  that  his  weight  is  sure 
to  precipitate  a  host  of  them,  and  himself  above  all, 
down  one  of  those  treacherous  slopes.  Driven  some- 
times from  all  these  modes  of  progression,  there  is  no 
alternative  but  to  scale  the  rocks  which  confine  the  gla- 
cier ;  which  are  generally  so  rugged,  and  intersected  by 
water-courses,  that  a  summit  or  elbow  has  no  sooner 
with  infinite  toil  been  gained,  than  the  traveller  finds 
himself  compelled  to  make  a  descent,  still  more  difficult 
and  alarming,  to  his  old  level.  Such  are  the  alterna- 
tives which  not  unfrequently  present  themselves  to  the 
glacier  tourist — alternatives  which  Milton,  in  his  enu- 
meration of  the  difficulties  which  beset  the  Satanic 
voyage  to  earth,  has  failed  to  particularise,  doubtless, 
(shall  we  say)  from  being  unacquainted  with  them. 
Often  is  even  the  skilful  mountaineer 

" harder  beset 

And  more  endanger'd  than  when  Argo  pass'd 
Through  Bosporus  betwixt  the  justling  rocks  : 
Or  when  Ulysses  on  the  larboard  shunn'd 
Charybdis,  and  by  the  other  whirlpool  steer'd, 
So  he  with  difficulty  and  labour  hard 
Moved  on  ;  with  difficulty  and  labour  he. 

There  are,  however,  many  glaciers  whose  ascent  is 
attended  with  no  such  inconveniences  and  perils,  al- 
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though  generally  with  some  labour,  whether  along  the 
moraine  or  on  the  ice  ;  the  cool  footing,  and  the  exhilar- 
ating mountain  air  give,  however,  an  elasticity  and 
confidence  to  the  tread  unknown  below — the  eye,  fami- 
liarized with  precipices,  forgets  their  terrors,  and  those 
who  at  home  would  hesitate  to  walk  along  the  top  of  a 
narrow  wall,  can  look  with  unblenching  gaze  into  the 
fathomless  depth  of  the  glacier  crevasses,  But  whether 
the  inferior  part  of  the  glacier  has  been  steep  and  dislo- 
cated, or  even  and  gently  inclined,  the  higher  portion 
of  the  ravine  or  basin  in  which  it  takes  its  origin  is 
very  generally,  for  some  space  at  least,  moderately  flat. 
The  glacier  here  bounds  with  the  region  of  perpetual 
snows,  from  which  (on  every  theory),  it  depends  in  some 
way  or  other  for  its  sustenance  and  increase  ;  and  con- 
sequently this  portion  of  the  ice-field  peculiarly  demands 
our  attention,  for  it  presents  important  modifications ; 
and,  in  fact,  has  received  from  mountaineers  a  peculiar 
name — in  French  it  is  called  Neve,  and  in  German,  Firn. 

The  Neve  or  Upper  Glacier. 

The  neve  or  firn  is  the  unconsolidated  glacier.  As 
we  approach  it,  the  fissures  of  the  glacier  become  gene- 
rally rarer  and  always  narrower.  The  elevation  above 
the  sea  being  already  very  considerable — perhaps  8000 
or  9000  English  feet,  the  winter's  snow  lies  all  summer 
on  the  surface  of  the  ice,  conceals  the  crevasses,  and 
partly  also  the  structure  of  the  matter  of  the  glacier 
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itself,  to  discern  which  the  snow  must  be  carefully  re- 
moved. It  is  a  frequent,  perhaps  a  general  character- 
istic of  the  transition  from  the  glacier  proper  to  the 
neve,  that  whilst  the  former  presents  a  convex  surface, 
the  latter  is  concave,  and  inosculates  insensibly  into  the 
snowy  steeps  which  clothe  the  sides  of  the  upper  gla- 
cier-basins at  these  great  heights.  Magnificent  is  the 
prospect  which  these  firns  sometimes  present.  The 
surface  is  smooth  and  almost  level,  like  an  artificial 
floor,  stretched  across  a  valley,  whose  sides  evidently 
descend  to  a  great  depth  beneath.  It  is  a  real  plat- 
form— to  compare  great  things  with  small,  it  is  a 
theatre  with  the  pit  boarded  over ;  and  what  a  theatre  ! 
From  that  even,  snowy  carpet  of  dazzling  white,  rise 
hundreds  of  nameless  peaks  on  either  hand,  seem- 
ing to  pierce  a  sky  whose  azure  hue  is  so  intense 
as  to  find  no  match  in  nature,  save  the  gentian,  which 
expands  its  lovely  flowers  close  to  the  glacier.  The 
sides  scathed  by  lightning,  and  torn  by  the  avalanche, 
scarcely  permit  a  resting-place  for  the  snow,  which  ac- 
cumulates in  dazzling  wreaths  only  in  its  sheltered 
nooks.  Each  of  these  pinnacles  transported  to  an 
ordinary  scene,  w^ould  seem  one  of  nature's  grandest 
objects,  but  here  it  is  lost  amidst  the  crowd  of  its  fel- 
lows. But  a  very  few  have  any  specific  name,  and  still 
fewer  are  found  indicated  on  the  best  maps.  Some- 
times the  ice-field  abuts  abruptly  against  precipices 
which  rise  nearly  vertically  from  out  of  it,  as  does  the 
Finster  Aar  Horn  from  the  neve  of  the  Aar  Glacier — a 
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splendid  surface,  almost  flat,  and  of  many  square  miles 
in  extent,  in  the  midst  of  the  very  highest  group  of 
mountains  in  Switzerland  proper. 

The  structure  and  consistence  of  this  unconsolidated 
glacier  is  extremely  remarkable.  It  is  evidently  snow 
in  a  transition  state  into  ice,  having  a  granular  struc- 
ture resulting  from  the  partial  thaw  to  which  it  has 
been  subjected  in  consequence  of  the  water  which  the 
heat  of  the  sun  produces,  percolating  pretty  freely 
through  the  mass.  The  crevasses  in  the  neve  differ 
from  those  in  the  glacier  by  their  greater  width  and 
irregularity,  by  their  beautiful  green  colour,  and  by 
the  horizontal  stratification  of  the  material  forming 
their  sides,  which  is  divided  by  bands  of  more  or  less 
perfectly  formed  ice,  corresponding,  perhaps,  to  annual 
periods,  or  to  extraordinary  falls  of  snow.  It  is 
hardly  necessary  to  say,  that  the  passage  from  the  gla- 
cier proper  to  the  neve  is  graduated,  not  abrupt.  It 
appears  to  have  an  intimate  connection  with  the  per- 
manence of  the  winter  falls  of  snow,  which  entirely 
vanish  during  summer  upon  the  surface  of  the  ordinary 
glacier,  with  which  they  never  enter  into  intimate  com- 
bination, but  are  melted  by  degrees  ;  excepting  here  and 
there  a  mass  which,  falling  into  a  crevasse,  is  there 
consolidated  by  successive  thaws  and  congelations. 
The  region  of  the  neve  or  firn  is  one  of  intense  and 
unmitigated  desolation.  Even  where  a  rock  appears, 
no  plant  more  developed  than  a  lichen  or  moss  flou- 
rishes upon  it ;  a  stray  insect  is  in  general  the  only 
trace  of  animal  life ;  even  the   chamois  avoids  these 
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wilds  unless  pursued ;  no  animal,  indeed,  can  be  more 
sensitively  afraid  of  the  crevasses  and  chasms  which, 
thinly  covered  by  treacherous  snow,  often  reveal  to  the 
amazed  traveller  the  awfully  precarious  footing  upon 
which  he  has  just  heedlessly  passed. 

This  portion  of  the  glacier,  occupying,  as  we  have 
said,  the  upland  basins  or  hollows  which  stretch  far 
into  the  mass  of  compound  mountain  systems,  is  suc- 
ceeded by  the  last  member  of  the  glacier  series,  which 
occupies  the  sides  and  summits  of  the  mountain  ranges 
themselves,  and  their  innumerable  offshoots.  The  neve, 
whose  gently  swelling  concave  form  we  have  attempted 
to  describe,  generally  terminates  tolerably  abruptly 
against  some  rocky  or  very  steep  icy  boundary,  by 
which  the  highest  mountain  summits  or  ridges  are  to 
be  scaled.  There  is  a  chasm  of  separation  so  well 
marked  and  so  general,  as  to  be  considered  as  forming 
part  of  the  characteristic  glacier  type,  and  which  is 
called  in  the  German  part  of  Switzerland  the  Berg- 
schrund.  The  passing  of  this  forms  a  very  frequent 
and  notable  difficulty  in  the  way  of  alpine  travellers, 
who  attempt  to  attain  the  highest  regions.  Once 
passed,  the  glacier  features  are  resumed ;  on  the  flanks 
of  the  mountains,  and  even  on  their  summits,  the  snow 
is  consolidated  into  a  compact  icy  structure,  alternat- 
ing, however,  in  the  more  sheltered  places,  with  crisp 
snow,  which  separates  the  icy  layers,  characteristic  also 
of  the  proper  neve.  That  true  ice  should  be  found  on 
the  highest  summits  is  not  a  matter  of  the  least  surprise 
to  those  who  reflect  that  the  sun  acts  at  these  eleva- 
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tions  with  an  intensity  unknown  below,  and  though  the 
continued  accumulation  of  snow  is  no  doubt  greatly 
prevented  by  the   action  of  wind   (which   may  often 
be    seen  driving  to  leeward  a  delicate    cloud  of  dry 
snowy  particles  having  all  the  appearance  of  the  finest 
vapour),*  and  likewise  by  the  immediate  evaporation 
of  the  snow  without  passing  into  the  liquid  form ;  yet 
there    can   be    no  question  that   every  hot   summer's 
day  proper  fusion   goes    forward,    and   a   correspond- 
ing congelation  during  the  night,  forming  a  true  icy 
casing  of  the  most  insulated  summits  where  snow  can 
rest  at  all.     De  Saussure,  indeed,  was  not  convinced 
of  this  fact  until  he  actually  ascended  Mont  Blanc,-j- 
whose  top,  surveyed  with  the  greatest  care  from  the 
Cramont,  he   had  previously^  supposed  to  be  merely 
snow.     There   are   other   mountains,   however,   which 
bear  direct  testimony  to  the  fact,  even  from  a  distance. 
Some  of  the  magnificent  icy  pyramids  in  the  neighbour- 
hood of  the  Ortler   Spitz   in  the  Tyrol,  are  evidently 
composed  in  their  upper  parts  of  pure  ice,  which,  in  cer- 
tain positions  of  the  sun,  transmits  its   characteristic 
greenish  light  in   a  manner  truly  magical. §     A  great 
number  of  mountains  too,  above  10,000  feet  high,  and 
having  precipices  on  their  northern  or  eastern  sides, 

*  Le  Mont  Blanc  ume  sa  pipe,  say  the  Chamouniards. 

f  Voyages  dans  les  Alpes,  £  1981.     See  also  Auldjo's  Mont 

Blanc.  *  %  Ibid-  §§  530  and  94°- 

§  It  is  probably,  for  this  reason,  that  the  Ortler  obtains  on  the 
Italian  side  the  name  of  Monte  Cristallo.  Captain  Gerard  men- 
tions,  that  on  the  Himalaya  the  snow  visibly  melts  during  sum- 
mer at  heights  exceeding  20,000  feet. 
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present  the  following  remarkable  appearance : — Icy 
crusts,  possessing  great  consistency,  project  many  feet 
over  the  precipices,  and  when  the  sun  shines  favourably 
upon  them,  exhibit  their  peculiar  colour  with  extreme 
delicacy.  These  projections  are  formed  by  the  tufted 
accumulation  of  gently  drifted  snow,  which,  thawing  at 
intervals,  becomes  invested  with  a  crisp  coating.  This 
crust,  if  pierced  inadvertently,  may  bring  a  traveller 
into  the  most  perilous  situations,  or  sacrifice  his  life. 
Hugi  picturesquely  describes  one  of  the  most  awful 
positions  of  this  kind  in  which  a  human  being  was  ever 
placed.  Whilst  attempting  the  ascent  of  the  Finster 
Aar  Horn,  he  broke  by  his  weight  through  a  cornice  of 
ice,  such  as  we  have  described,  only  two  feet  thick,  and 
projecting  five  or  six  feet  over  a  sheer  precipice  of  4000. 
Fortunately  one  of  his  companions  had  for  security  a 
hold  of  the  other  extremity  of  a  long  staff  which  he 
carried,  who  applying  his  whole  weight  at  the  opposite 
end,  the  two  were  held  suspended  in  awful  equilibrium, 
as  at  the  arms  of  a  balance,  until  help  was  obtained. — 
(Natur-historisclie  Alpenreise,  page  193.) 

Geological  Agency  of  Glaciers. 

As  allusion  is  frequently  made  in  the  following  pages 
to  the  geological  evidence  of  the  former  extension  of 
glaciers,  which  may  even  be  believed  to  have  covered 
at  one  time  the  entire  plain  of  Switzerland,  it  may  be 
proper  here  briefly  to  add,  that  this  evidence  of  the 
former  presence  of  a  glacier  is  twofold — (1.)  by  the  abra- 
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sion  which  glaciers  unquestionably  exert  by  means  of 
the  gravel  or  powdered  rock  derived  from  its  moraines, 
and  which  it  carries  abundantly  along  with  it.  This 
abrasion  is  shown  by  a  peculiar  and  unnatural  shaving 
off  of  the  usual  abrupt  surfaces  of  rock,  and  the  forma- 
tion of  peculiar  grooves  and  scratches  on  the  abraded 
surface.  Such  appearances  are  to  be  found  not  only 
beneath  existing  glaciers  (see  pages  30  and  127  of  this 
volume),  but  in  valleys  far  removed  from  the  limits  of 
perpetual  snow,  and  even  in  countries  entirely  destitute 
of  it.  (2.)  The  second  evidence  of  the  extension  of 
glaciers  is  found  in  the  conveyance  of  huge  blocks  of 
granite  and  other  rocks  belonging  to  the  central  chain 
of  Alps  clown  to  the  very  outskirts  of  the  chain,  and 
even  across  the  plain  of  Switzerland  to  slopes  of  the 
Jura  mountains,  where  gigantic  masses  lie  often  in  very 
singular  positions,  whose  presence  can  hardly  be  ac- 
counted for  but  by  the  unlimited  carrying  power  of  ice, 
as  shown  by  the  transport  of  moraines  already  described. 

One  of  the  most  remarkable  of  these  transported 
blocks  of  primitive  rock  is  the  "  Pierre  a  Bot,"  which 
now  lies  on  secondary  limestone  in  the  neighbourhood 
of  Neufchatel,  and  of  which  a  figure  is  annexed.  Its 
dimensions  are  50  feet  long,  20  wide,  and  40  high,  con- 
taining 40,000  (French)  cubic  feet,  transported  60  or 
70  miles  as  the  crow  flies  from  its  original  bed  in  the 
chain  of  Mont  Blanc. 

A  scarcely  less  striking  instance  (although  the  distance 
of  transport  is  less)  is  found  in  the  "  Blocks  of  Mon- 
they,"  not  far  from  St.  Maurice,  in  the  valley  of  the 
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Rhone,  and  in  others  near  the  town  of  Sion,  which  have 
been  admirably  described  by  De  Charpentier.  We 
cannot  enter  into  farther  particulars  without  extending 


The  "Pierre  a  Bot." 

this  notice  too  far,  and  entering  into  a  discussion  more 
or  less  technical.  I  shall  therefore  refer  the  reader 
who  wishes  more  information  to  the  third  chapter  of  the 
"  Travels  in  the  Alps  of  Savoy,' '  and  to  the  authors 
there  cited. 

Conclusion. 

Poets  and  philosophers  have  delighted  to  compare 
the  course  of  human  life  to  that  of  a  river ;  perhaps  a 
still  apter  simile  might  be  found  in  the  history  of  a 
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glacier.     Heaven-descended  in  its  origin,  it  yet  takes 
its  mould  and  conformation  from  the  hidden  womb  of 
the  mountains  which  brought  it  forth.     At  first  soft  and 
ductile,  it  acquires  a  character  and  firmness  of  its  own, 
as  an  inevitable  destiny  urges  it  on  its  onward  career. 
Jostled  and  constrained  by  the  crosses  and  inequalities 
of  its  prescribed  path,  hedged  in  by  impassable  barriers 
which  fix  limits  to  its  movements,  it  yields  groaning  to 
its  fate,  and  still  travels  forward  seamed  with  the  scars 
of  many  a  conflict  with   opposing   obstacles.     All  this 
while,   although  wasting,   it  is  renewed  by  an  unseen 
power — it   evaporates,   but  is  not  consumed.      On  its 
surface  it  bears  the  spoils  which,  during  the  progress  of 
existence  it  has  made  its  own ; — often  weighty  burdens 
devoid   of  beauty  or  value — at  times  precious  masses, 
sparkling  with  gems  or  with  ore.     Having  at  length 
attained  its  greatest  width  and  extension,  commanding 
admiration  by  its  beauty  and  power,  waste  predominates 
over  supply,  the  vital   springs  begin  to  fail ;  it  stoops 
into  an  attitude  of  decrepitude ;  it  drops  the  burdens, 
one  by  one,  which  it  had  borne  so  proudly  aloft ;  its 
dissolution  is  inevitable.     But  as  it  is  resolved  into  its 
elements,  it  takes  all  at  once  a  new,  and  livelier,  and 
disembarrassed  form ; — from  the  wreck  of  its  members 
it    arises,    "  another,    yet   the  same," — a  noble,   full- 
bodied,  arrowy  stream,  which  leaps,  rejoicing  over  the 
obstacles  which  before  had  staid  its  progress,  and  has- 
tens through  fertile  valleys  towards  a  freer  existence, 
and  a  final  union  in  the  ocean  with  the  boundless  and 
the  infinite. 
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CHAPTEK  I. 

THE   TOUR   OP   MONT   BLANC — CHAMOUNI    TO 

COURMAYEUR. 

Glacier  des  Bossons — Its  chief  Phenomena — Route  to  the  Mon- 
tanvert — Glacier  de  Tacconay — Roches  Moutonnees  at  Pont 
Pelissier — Baths  of  St.  Gervais — Origin  of  the  Blocks  of  the 
Val  Montjoie — Nantbourant — Col  du  Bonhomme — Col  de  la 
Seigne — Allee  Blanche — Courmayeur. 

What  is  called  the  Tour  or  circuit  of  Mont  Blanc, 
is  an  easy  journey  round  its  base,  beginning  and 
ending  at  Chamouni.  It  is  familiarly  described  in 
many  works,  and  well  deserves  all  the  praise  which 
can  be  bestowed  upon  the  admirable  and  varied  scenery 
through  which  it  leads  us.  To  those  who  look  at 
matters  more  closely,  it  offers  great  interest,  because 
it  gives  an  opportunity  of  examining  in  succession 
every  one  of  the  valleys  and  ravines  which  take  their 
origin  in  the  chain  of  Mont  Blanc,  and  which  are 
usually  in  part  or   entirely  filled  with  glaciers.      I 

A 
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shall  suppose  the  traveller  starting  from  Chamouni  so 
as  to  cross  Mont  Blanc  at  its  western  shoulder  called 
the  Col  du  Bonhomme,  where  he  comes  amongst  valleys 
which  pour  their  streams  into  the  Isere,  and  thence  to 
the  Rhone ;  turning  next  to  the  eastward,  and  crossing 
the  Col  de  la  Seigne,  he  enters  the  Allee  Blanche,  a 
valley  of  singular  grandeur  on  the  southern  side  of 
Mont  Blanc,  and  parallel  to  that  of  Chamouni.  Here 
the  river  Doire  [Dora  Baltea)  takes  its  origin,  which, 
joining  the  Po  below  Ivrea,  goes  to  swell  the  waters  of 
the  Adriatic.  Courmayeur,  a  Piedmontese  watering- 
place,  is  situated  on  the  Doire,  immediately  behind  the 
chain  of  Mont  Blanc.  The  map,  facing  page  1,  con- 
tains the  route  which  we  are  now  considering. 

The  first  object  of  importance  after  leaving  Cha- 
mouni is  the  Glacier  des  Bossons  (the  patois  of  Buissons, 
as  it  is  spelt  by  De  Saussure),  of  which  the  exquisite 
purity  is  known  to  all  travellers,  and  which  forms  a 
beautifully  conspicuous  object  in  all  extensive  views 
of  the  valley.  Its  form  is  now  for  the  first  time  laid 
down  in  the  present  (third)  edition  of  the  map  in  this 
volume  of  the  Mer  de  Glace  and  adjoining  mountains. 
Its  source  or  main  reservoir  is  the  Grand  Plateau 
immediately  under  the  summit  of  Mont  Blanc.  It 
descends  with  great  though  not  uniform  rapidity  to- 
wards the  valley.  I  shall  not  stop  to  describe  the 
phenomena  of  its  Aiguilles  of  ice,  and  its  greenish  blue 
crevasses,  so  familiarly  known. 

This  glacier  has  brought  down  beside  and  beneath 
it  a  great  mass  of  debris  of  the  rocks  of  Mont  Blanc, 


GLACIER    DES    BOSSONS.  O 

(including  serpentines  of  doubtful  origin,  but  most  likely 
from  the  foot  of  the  Aiguille  du  Midi,)  and  these  have 
formed  a  steep  embankment,  projecting  into  the  valley, 
upon  whose  top  the  glacier  rests.  This  gives  to  it  a 
very  remarkable  appearance,  especially  as  seen  from  Les 
Ouches,  farther  down  the  valley,  where  the  fir  woods 
conceal  the  origin  of  the  glacier,  and  the  lower  part, 
thrust  forward  as  it  were  from  out  of  the  side  of  the 
hill,  stands  forth  like  an  island  of  crystal  in  the  bottom 
of  the  valley.  This  part  of  the  glacier  is  very  nearly 
flat,  and  it  is  there  easily  crossed.  Its  breadth  is  here 
about  900  feet  wide.  The  annual  movement  of  the 
ice  is  about  650  feet  at  no  great  distance  from  the  side, 
and  no  doubt  more  in  the  centre.  Quite  at  its  termina- 
tion it  falls  over  the  slope  of  its  moraine,  and  forms  deep 
chasms  and  lofty  pinnacles. 

The  Glacier  of  Bossons,  like  most  of  those  in  the 
same  neighbourhood,  attained,  in  1820,  its  greatest 
extent  in  recent  times,  when  the  moraines  advanced 
over  cultivated  fields,  very  near  to  the  Hameau  des 
Bossons.  The  traces  of  this  progress  are  very  visible. 
One  enormous  block  has  rolled  out  from  amongst  its 
neighbours  on  the  eastern  side  of  the  glacier,  and 
has  mowed  down  a  path  for  itself,  through  the  wood, 
on  that  side,  and  there  it  lies  on  a  slope  surrounded  by 
trees. 

The  Glacier  of  Bossons  has  no  medial  moraine.  It 
descends  (as  De  Saussure  has  remarked)  in  an  unbroken 
continuity  of  ice  from  the  very  summit  of  Mont  Blanc. 

The  structure  is  generally  homogeneous,  and  almost 
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snowy,  or  at  least  opaque  white,  with  little  green  or 
blue  tinge,  except  near  its  edges,  where  it  is  most  icy. 
The  veins j  or  bands,  are  distinct  near  the  sides,  and  fall 
towards  the  centre  in  the  usual  manner. 

The  paucity  of  moraines,  and  the  very  slightly 
developed  structure  near  the  centre  of  the  ice,  occasion 
the  extraordinary  purity  of  the  Glacier  des  Bossons,  in 
which  it  has  a  remarkable  analogv  with  that  of  Kosen- 
laui,  in  the  canton  of  Berne,  which  has  a  somewhat 
similar  course.  The  lower  level  of  the  glacier  is 
unusually  deep  in  the  valley,  not  probably  more  than 
3300  feet  above  the  sea,  or  at  least  5000  feet  below 
perpetual  snow. 

The  Glacier  of  Bossons  is  bounded  on  the  east  by  a 
steep  grassy  hill,  which  rises  to  the  foot  of  the  Aiguille 
du  Midi,  where  it  is  surmounted  by  the  Glacier  des 
Pelerins.  A  very  interesting  and  by  no  means  dange- 
rous excursion  may  be  made  in  this  direction  from 
the  Glacier  des  Bossons  to  the  Montanvert,  or  the  re- 
verse. Above  the  Chalet  of  Para  (on  the  slope  just 
mentioned,  and  the  last  habitation  passed  on  the  ascent 
of  Mont  Blanc,)  is  a  grassy  height  which  may  be  from 
7000  to  8000  feet  above  the  sea,  and  whence  a  most 
interesting  view  is  obtained  of  the  highest  part  of  the 
Glacier  des  Bossons,  the  Grands  Mulcts  rocks,  the  Grand 
Plateau,  and,  indeed,  the  whole  course  of  the  route  to 
the  summit  of  Mont  Blanc.  From  thence  the  Glacier  des 
Pelerins  is  crossed  (where  De  Saussure  met  with  one 
of  the  narrowest  escapes  of  his  life,*)  to  the  Sommite 

*  Voyages,  §  675. 


GLACIER    OF    TACCONAY.  5 

des  Croix,  another  green  hill- top  which  offers  a  magni- 
ficent view ;  and  continning  nearly  on  the  same  level 
avoiding  or  crossing  with  precaution  the  glaciers  of 
Blaitiere  and  Grepon,  the  ridge  of  the  Charmoz  is  gained, 
along  which  the  descent  upon  the  Montanvert  is  easy. 

The  western  side  of  the  Glacier  des  Bossons  is  bounded 
by  the  Montagne  de  la  Cote,  a  very  narrow  and  steep 
ridge  of  rock,  covered,  however,  by  many  pines,  which 
separates  the  glacier  just  named  from  that  of  Tacconay, 
which  descends  immediately  to  the  westward,  and  has 
a  common  origin  with  it  amidst  the  snows  of  Mont 
Blanc.  Naturally  enough  the  earlier  attempts  to  ascend 
Mont  Blanc  were  made  by  the  Montagne  de  la  Cote, 
but  it  has  been  found  on  the  whole  easier  to  traverse 
the  glacier.  It  was  by  the  Montagne  de  la  Cote  that 
De  Saussure  ascended,  and  he  slept  on  the  summit  the 
first  night.  The  Glacier  of  Tacconay  is  remarkable 
from  this  circumstance,  that  it  appears  to  have  diminished 
notably  in  modern  times,  whilst  that  of  Bossons  has 
either  increased  or  perhaps  remained  stationary.  The 
modern  glacier  of  Tacconay,  fed  almost  entirely  by 
avalanches  of  ice  which  descend  a  vast  precipice  near 
the  Dome  de  Goute,  has  but  small  moraines,  whilst  the 
ground  below,  and  indeed  the  whole  neighbouring  valley 
in  the  direction  of  Les  Ouches,  is  strewed  with  immense 
fragments  of  the  granite  of  Mont  Blanc,  probably  trans- 
ported by  this  glacier  when  it  formerly  attained  a  greater 
bulk,  and  crossing  the  Arve,  deposited  these  blocks  on  its 
farther  bank,  where  the  river  takes  a  sudden  turn  to  enter 
the  valley  of  Servoz.     Limestone  occurs  on  both  sides  of 
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the  Arve,  in  the  neighbourhood  of  lies  Ouches,  and  is 
connected  with  the  great  secondary  chain  to  the  north 
of  the  Breven.  Farther  down,  however,  it  is  succeeded 
by  a  nondescript  quartoze  rock,  forming  the  ridge 
between  Servoz  and  St.  Gervais.  Between  Les  Ouches 
and  Pont  Pelissier,  this  rock  is  furrowed  and  polished 
in  the  most  characteristic  manner  of  the  glacier  action 
of  the  Alps,  in  a  direction  parallel  to  the  length  of  the 
valley,  and  which  it  is  impossible  for  one  moment  to 
doubt  being  due  to  the  abrasion  of  some  heavy  superin- 
cumbent rubbing  body.  These  forms  may  be  compared 
to  those  produced  in  ductile  plaster  by  the  wooden 
mould  with  which  the  workman  finishes  a  cornice. 
They  extend  to  some  height  on  the  western  slope  where 
I  first  noticed  them  in  descending  from  the  Col  du 
Forclaz.  The  whole  of  this  part  of  the  valley  scarcely 
contains  one  angular  fixed  rock — all  are  smoothed  and 
polished.  Near  Pont  Pelissier,  and  on  the  western  side 
of  the  Arve,  are  several  hillocks  presenting  precisely 
the  phenomena  of  roches  moutonnees,  and  that  their  forms 
are  due  to  glacier  action,  is  rendered  the  more  probable 
from  the  occurrence  of  blocks  amongst  them,  one  of 
which,  of  immense  size  and  angular  shape,  seems  poised 
on  the  very  top  of  one  of  these  bee-hive-like  summits ; 
such  phenomena  have  been  called  by  De  Charpentier 
blocs  perches,  and  it  is  impossible  to  see  a  better  example 
than  the  one  I  have  just  mentioned.  It  is  truly  sur- 
prising that  in  the  minute  mineralogical  description 
which  De  Saussure  gives  of  this  route*  he  makes  no 
*  Voyages,  torn  i.  chap.  6. 
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allusion  to  these  phenomena.  This  is  one  example 
amongst  many  how  obvious  facts  may  escape  the  most 
experienced  and  assiduous  observer,  for  De  Saussure 
must  have  passed  through  this  valley  dozens,  if  not 
hundreds  of  times. 

Some  miles  below  Servoz,  the  valley  of  the  Arve  is 
joined  by  the  Vallee  de  Montjoie  on  the  left,  transversed 
by  the  rapid  and  cheerful  stream   of  the  Bon  Nant, 
which  forms  a  remarkably  pretty  and  wTell-known  cas- 
cade immediately  behind  the  Baths    of   St.   Gervais. 
These  baths  are  situated  in  a  deep  and   picturesque 
ravine,  a  little  below  the  village  of  the  same  name, 
whose  gay  and  neat  appearance  at  a  distance,  with  its 
fantastic  spire,  decorated,  like  most  of  the  churches  of 
the  province  of  Faucigny,  with  burnished   tin  plate, 
gives  a  sparkling  character  to  the   landscape.      The 
mineral  springs  of   St.  Gervais    issue  from  alluvium, 
through  the  floor  of  a  subterranean  gallery.     The  three 
hottest  vary  in  temperature  from  104°  to  106°  Fahren- 
heit.     They  contain  iron   and   sulphur.      Like   most 
thermal  springs,  they  issue  near  the  union  of  different 
rocks.     The  valley  on  one  side  being  composed  of  slate, 
quartz   rock,  and  conglomerate,   and  on  the  other  of 
limestone,  limestone  shale,  and  thick  beds  of  gypsum, 
from  which  copious  springs  rise,  with  a  temperature  of 
51°,  at  no  great  distance  from  the  others.      Several 
excursions  of  interest  may  be  made  from  St.  Gervais, 
which  we  will  not  stop  to  particularize  ;  the  views  are 
very  striking,  although  the  higher  Alps  are  concealed ; 
but  the  limestone  range  of  the  Aiguille  de  Varens  which 
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rises  above  St.  Martin,  is  singularly  picturesque  in  its 
outline  and  detail.  What  interested  rue  most,  however, 
in  my  last  visit  to  St.  GTervais,  was  the  discovery  of 
what  I  cannot  doubt  to  be  numerous  and  extensive 
moraines  in  its  neighbourhood,  although  the  nearest 
modern  glacier  is  some  hours'  walk  distant. 

It  is  to  be  observed,  in  the  first  place,  that  the  valley 
is  choked,  as  it  were,  in  its  lower  part,  by  a  mass  of 
debris,  through  which  the  river  has  worked  its  way 
below  the  village  of  St.  Gervais.  The  rock,  where  it 
appears,  is  usually  slaty  limestone ;  but  the  surface  of 
the  soil  is  every  here  and  there  strewed  with  blocks  of 
granite,  some  of  them  insulated  and  of  great  size,  at 
other  times  accumulated  in  ridge-like  mounds  along  the 
face  of  the  slopes,  exactly  like  moraines.  Amongst  the 
woods  on  the  western  side  of  the  valley,  not  far  from 
the  baths,  I  found  blocks  of  from  thirty  to  forty  feet  in 
length,  composed  of  well  characterized  protogine  or 
granite  of  the  chain  of  Mont  Blanc.  An  extensive  and 
well  marked  moraine  stretches  along  the  face  of  the  hill 
in  the  direction  of  Sallenches,  and  on  the  slope  fronting 
the  valley  of  the  Arve,  where  it  is  almost  inconceivable 
that  a  torrent  could  have  been  embayed,  so  as  to  deposit 
its  blocks,  supposing  it  could  have  moved  such  immense 
ones.  They  lie  high  above  the  open  plain,  and  in  a 
regular  ridge,  exactly  like  that  figured  on  a  previous 
page,  from  the  Mer  de  Glace  of  Chamouni.  The  ridge 
just  mentioned  is  partly  grassy,  and  partly  covered  with 
small  trees,  but  there  is  ample  evidence  of  its  composi- 
tion being  similar  to  that  of  a  moraine. 
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The  most  direct  route  from  Chamouni  to  St.  Gervais 
is  not  by  Servoz,  but  across  the  Col  de  la  Forclaz,  which 
rises  immediately  above  the  village  of  St.  Gervais.  For 
a  great  height  on  this  path,  angular  granite  blocks  are 
strewed  about. 

The  Col  de  la  Forclaz  is  a  gorge,  and  therefore  offers 
no  view  from  the  summit.  The  Col  de  Bellevue  or  Col 
de  Voza,  which  crosses  the  chain  of  Mont  Lacha,  some- 
what higher  up,  and  communicates  between  4he  village 
of  Les  Ouches,  in  the  valley  of 'Chamouni,  and  that  of 
Bionnay  in  the  Val  Montjoie,  which  commands  the  pros- 
pect of  Chamouni  and  Mont  Blanc,  is,  therefore,  deser- 
vedly more  frequented.  It  also  gives  an  opportunity  of 
inspecting  the  Glacier  of  Bionassay,  which  descends  in 
a  north-western  direction  from  near  the  summit  of  Mont 
Blanc,  and  approaches  near  the  Chalets  of  the  same 
name.  The  Pavilion  de  Bellevue  on  the  Col  is  nearly 
7000  feet  above  the  sea,*  and  yet  erratic  blocks  are 
strewed  all  around.  Not  only  is  it  inconceivable  that 
a  torrent  should  have  passed  over  a  hill  like  this,  fit  to 
carry  great  blocks  of  granite,  but  the  erratics  of  the  Col 
mix  insensibly  with  the  modern  moraine  of  the  Glacier 
of  Bionassay  beneath,  so  that  it  is  impossible  to  say  where 
the  erratic  phenomenon  ends,  and  where  the  glacial 
phenomenon  begins.  This  is  an  argument  very  striking 
on  the  spot,  in  favour  of  the  glacial  theory  of  erratics, 
and  these  very  blocks  of  protogine  may  be  traced,  I 
believe,  without  any  intermission,  down  to  the  Baths  of 
St.  Gervais,  and  perhaps  to  Sallenches.  There  are 
*  6939  English  feet.     See  Decandolle,  Hypsometrie. 
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three,  if  not  four,  distinct  glaciers,  which  occupy  the 
higher  parts  of  valleys  communicating  with  that  of 
Montjoie  :  Bionassay,  (already  mentioned,)  Miage,  (to 
be  distinguished  from  that  of  the  same  name  in  the  Allee 
Blanche,)  and  Trelatete,  which  descends  opposite  to  the 
Chalets  of  Nantbourant.  All  of  these  transport  nume- 
rous primitive  blocks,  and  sometimes  deposit  them  upon 
insulated  summits  near  the  openings  of  the  respective 
valleys.  From  Contamines  (where  there  is  an  indifferent 
inn)  to  Notre  Dame  de  la  Gorge,  (a  chapel  and  mission- 
house,  without  a  village,)  the  scenery  is  cheerful  and 
pretty.  There  the  defile  narrows,  and  the  steep  rocks 
of  gneiss  on  either  hand,  between  which  the  stream 
struggles,  are  picturesquely  clothed  with  larch  and  pines  ; 
and  here,  as  is  almost  universal  in  valleys  containing 
erratics,  the  surface  of  the  rock  is  worn,  rounded,  and 
cut  by  long  smooth  furrows,  which  resemble  those  pro- 
duced by  glaciers.  The  torrent  is  passed  by  a  bridge 
immediately  above  a  fine  waterfall,  and  we  find  ourselves 
in  an  upland  pastoral  country,  but  still  pleasingly  diver- 
sified by  wood.  A  main  branch  of  the  Bon  Nant 
descends  a  narrow  rough  gorge  from  the  Glacier  of  Tre- 
latete. We  are  now  at  Nantbourant,  where  travellers, 
making  the  tour  of  Mont  Blanc,  usually  pass  the  night. 
Nantbourant  is  about  seven  hours'  walk  from  Cha- 
mouni.  The  Col  du  Bonhomme  is  between  two  and 
three  hours  farther.  The  way  lies  chiefly  over  upland 
pastures,  not  unmixed  with  good  trees ;  but  the  higher 
part  is  bare  rock,  with  patches  of  snow.  The  upper 
portion  of  the  valley  is  composed  of  secondary  limestone, 
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containing  Belemnites,  and  presents  no  granite  blocks. 
But  though  the  little  plain  of  Les  Barmes  is  covered 
with  vast  calcareous  fragments  fallen  from  the  cliffs 
above,  these  do  not  extend  (so  far  as  I  have  observed) 
into  the  valley  beneath ;  and  the  numerous  primitive 
blocks  already  mentioned  cease  entirely  above  Nantbou- 
rant,  that  is,  they  commence  with  the  Glacier  of  Trela- 
tete ;  thus  showing,  that  the  transporting  cause  of 
these  erratics  had  its  origin,  not  in  the  natural  pro- 
longation of  the  valley  (at  the  Col  du  Bonhomme)  but 
in  the  highest  tributary  which  contains  a  glacier. 

The  passage  of  the  Bonhomme  is  one  of  the  most 
dreary  in  the  Alps ;  and  in  bad  weather  it  is  dreaded 
by  the  guides.  The  strong  west  wind  spends  itself  upon 
this  great  outlier  of  the  chain  of  Mont  Blanc,  and  raises 
the  snow  into  fearful  eddies,  called  tourmentes  in  the 
French,  and  guxen  in  the  German  Alps,  which  are  justly 
feared  by  those  who  have  been  exposed  to  them.  Here 
two  English  travellers  lost  their  lives  some  years  since. 
Their  last  entry  is  still  to  be  found  in  the  traveller's 
book  at  Nantbourant.  I  have  crossed  the  Col  du  Bon- 
homme three  times,*  and  on  one  of  these  occasions, 
having  merely  a  porter  with  me,  who  did  not  know  the 
way,  we  got  bewildered  in  fog  amongst  the  rocks,  from 
which  we  were  only  extricated  by  my  referring  to  the 
map  and  compass,  instead  of  following  the  directions  of 
my  companion.  When  the  summit  is  gained,  a  wide 
view  is  seen  over  the  valleys  of  the  Tarentaise  ;  and  the 
traveller  naturally  thinks  of  descending  immediately  by 
*  And  twice  since  this  was  written. 
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a  path  right  before  him.  Let  him,  however,  beware  of 
this,  for  it  will  lead  him  into  the  valley  of  Beaufort, 
which  is  most  likely  not  his  intended  route.  If  going 
to  Courmayeur,  he  follows  an  ill  traced  path  on  his  left, 
over  black  shale,  (or  snow  during  part  of  the  season,) 
which  conducts  him  nearly  on  a  level,  after  a  quarter  of 
an  hour's  walk,  to  a  point  somewhat  higher  than  the 
last,  which  is  called  La  Croix  du  Bonhomme,  and  which, 
on  my  last  journey,  I  found  to  be  8195  feet  above  the 
sea.  The  view  from  thence  is  striking,  although  Mont 
Blanc  is  concealed.  The  mountains  of  the  Upper  Isere, 
stretching  away  towards  the  Mont  Cenis,  are  fully  in 
view  ;  and  conspicuous  amongst  these  is  the  Aiguille  de 
la  Vanoise,  a  snow- clad  pyramidal  summit  between 
Moutiers  and  Lans-le-Bourg,  and  which  is  undeniably 
one  of  the  most  elegant  mountains  in  the  Alps. 

Immediately  before  the  spectator  is  the  very  deep 
valley  of  Bonneval,  which  takes  its  rise  at  the  foot  of 
the  Col  de  la  Seigne,  and  which,  turning  sharply  at  the 
Chalets  of  Chapiu,  (whose  position  may  be  seen  at  an 
immense  depth  below,)  forms  a  very  wild  and  uninha- 
bited gorge,  extending  nearly  to  Bourg  St.  Maurice,  in 
the  valley  of  the  Isere.  By  this  route  the  traveller 
reaches  the  pass  of  the  Little  St.  Bernard,  which  he  may 
traverse  to  the  Val  d'Aoste.  If,  on  the  other  hand,  he 
wish  to  reach  Courmayeur  directly,  he  may  either  descend 
from  the  Croix  du  Bonhomme  to  Chapiu,  and  ascend  to 
the  Hameau  du  Glacier  at  the  head  of  the  valley,  or  he 
may  cross  the  Col  des  Fours,  which  conducts  him  by  a 
shorter,  but  rougher  road ;  or,  finally,  he  may  scramble 
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along  the  rocks  by  an  intermediate  path,  without  des- 
cending so  low  as  Chapiu.  The  passage  of  the  Col  des 
Fours  is  still  more  savage  than  that  of  the  Bonhomme, 
and  850  feet  higher.  I  shall  long  remember  an  hour 
spent  here  in  magnetic  and  barometric  observations, 
in  August  1832,  amongst  perpetual  snow,  and  ex- 
posed to  a  biting  wind.  The  middle  path  just  alluded 
to  is,  in  some  respects,  interesting.  Instead  of  des- 
cending the  steep  pastures  of  Chapiu,  we  follow  an 
obscure  track  amongst  the  rocks  towards  the  east ;  and 
after  traversing  for  some  distance  the  limestone  strata 
rising  towards  the  north,  of  which  the  main  chain  is 
here  formed,  we  come  to  a  mass  of  granite,  rising  from 
the  valley,  and  overlying  them  at  a  considerable  angle. 
Near  the  same  point,  there  is  a  magnificent  view  of  Mont 
Blanc  and  the  adjacent  mountains,  seen  above  the  Col 
de  la  Seigne,  which  appears  just  in  front.  It  presents 
the  whole  range,  from  the  Grande  Jorasse  on  the  east, 
to  the  summit  called  Aiguille  du  Glacier  on  the  west, 
from  which  the  vast  glacier  descends  which  occupies  the 
head  of  the  valley  of  Bonneval. 

At  the  Chalets  of  Motet,  or  Glacier,  the  traveller 
will  probably  make  as  short  a  stay  as  possible,*  and 
will  then  proceed  to  ascend  the  Col  de  la  Seigne,  which 
(as  has  been  said)  separates  the  tributary  streams  of  the 

*  That  is,  supposing  the  traveller  to  make  the  journey  from 
Nantbourant  to  Courmayeur  in  one  day.  There  is  some  advantage 
however,  in  reaching  Motet  the  first  night  from  Chamouni,  and 
the  accommodation,  though  not  good,  is  bearable. 
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Ehone  from  those  of  the  Po.  The  ascent  is  very  easy, 
but  tedious.  The  summit  is  8422  feet  above  the  sea? 
by  my  observations,  and  was  fortified  (as  I  was  in- 
formed) when  the  French  army  endeavoured  to  force 
this  pass.  From  the  top,  the  extent  of  the  Allee 
Blanche  is  well  seen,  with  the  great  masses  of  the  chain 
of  Mont  Blanc,  which  bound  it  on  the  left.  Mont 
Blanc  itself  presents  a  singular  appearance  in  this  di- 
rection, and  would  not  be  easily  recognised  by  those 
who  know  it  only  in  a  northern  or  eastern  direction. 
The  western  and  southern  faces  are  very  steep,  although 
not  so  absolutely  precipitous  as  they  would  appear  to  be, 
when  viewed  in  front.  The  former  falls  abruptly 
towards  the  Glacier  de  Miage ;  the  latter,  in  the  direc- 
tion of  the  Cramont,  or  into  the  Allee  Blanche  itself. 
The  bottom  of  the  valley  is  here  not  more  than  4000 
English  feet  above  the  sea ;  consequently,  this  colossal 
mountain  rises  above  it  at  a  very  short  horizontal 
distance,  and  no  less  than  11,700  feet  of  vertical  height, 
which,  though  not  an  unbroken  precipice,  is  composed 
entirely  of  steep  and  savage  rock,  upon  which  the  snow 
cannot  lie  for  any  extent.  Its  aspect  is,  therefore,  far 
more  imminent  and  imposing  than  on  the  side  of  Cha- 
mouni,  where  the  eye  is  greatly  deceived  as  to  the 
actual  distance  of  the  top,  and  consequently  as  to  its 
height.  But  here  the  details  rather  aid  the  perspective, 
and  when  seen  in  profile  from  the  Col  de  la  Seigne,  the 
stupendous  buttresses,  by  which  the  mountain  is  sup- 
ported, and  especially  one  prodigious  Aiguille  of  granite, 
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called  Mont  Peteret,  come  out  in  relief,  although,  when 
a  front  view  is  taken  from  Courmayeur,  or  its  neigh- 
bourhood, these  pinnacles,  thousands  of  feet  in  height, 
are  lost  against  the  towering  mass  behind,  which  then 
seems  to  rise  like  a  wall.  I  am  unable  to  state  the 
exact  line  of  junction  of  the  limestone  with  the  central 
mass  of  granite.  I  apprehend,  however,  that  it  runs 
from  some  way  to  the  north  of  the  Col  de  la  Seigne 
(which  is  calcareous)  to  the  Cime  des  Fours,  and  so 
down  nearly  to  Nantbourant,  leaving  the  Aiguille  du 
Glacier,  and  the  greater  part  of  the  Glacier  de  Trelatete, 
within  the  primitive  boundary.  To  the  east  the  limit 
is,  in  a  good  measure,  determined  by  the  direction  of 
the  Allee  Blanche,  which  separates,  for  some  distance, 
the  granite  from  the  limestone.  Two  conspicuous  sum- 
mits, however,  which  appear  near  the  foreground  of  the 
view,  a  little  higher  than  the  Col  de  la  Seigne,  are  the 
Pyramides  Calcaires  de  1' Allee  Blanche  of  De  Saussure. 
They  are  upon  the  left  hand  in  descending.  It  is  a 
walk  of  nearly  five  hours  from  the  top  of  the  Col  to 
Courmayeur,  during  which  we  traverse  the  whole  length 
of  the  Allee  Blanche.*  It  is  there  met  by  another 
parallel  valley,  which  opens  exactly  opposite  to  it,  and 
forms,  as  it  were,  the  prolongation  of  the  Allee  Blanche, 
for  about  five  hours  farther.  This  is  called  the  Val 
Ferret,  and  terminates  at  the  Col  Ferret. 

The  chief  glaciers  of  the  Allee  Blanche  (on  the  north 
side)  are  the  following  : — 1.  The  Glacier  de  FEstellette  ; 

*  De  Saussure  states  that  below  the  Glacier  de  Miage  the  name 
of  Allee  Blanche  is  exchanged  for  that  of  Val  de  Veni. 
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2.  The  Glacier  de  l'Allee  Blanche ;  3.  The  Glacier  de 
Miage  ;  4.  The  Glacier  de  la  Brenva.  The  second  and 
third  of  these  have  formed  barriers  across  the  valley,  by 
moraines,  so  as  to  have  occasioned  lakes  from  the  in- 
terruption of  the  course  of  the  river.  That  formed  by 
the  Glacier  de  l'Allee  Blanche  is  nearly  filled  up  by  al- 
luvial matter ;  but  an  extensive  flat  attests  its  former 
existence,  together  with  the  extensive  barricade  of  de- 
bris, through  which  the  river  now  tumbles  in  a  foam- 
ing rapid.  The  moraine  of  the  Glacier  de  Miage  is, 
perhaps,  the  most  extraordinary  in  the  whole  Alps,  and 
has  given  rise  to  the  Lac  de  Combal,  which  will  be 
especially  described  in  the  next  chapter.  Below  the 
Moraine  of  Miage,  which  occupies  the  valley  for  a  great 
space,  are  some  chalets,  and  then  a  level,  fertile  plain, 
whilst  the  valley  widens,  and  becomes  more  romantic 
and  less  savage.  Trees  appear  on  both  sides,  especially 
on  the  right,  where  the  forest  is  very  fine,  and  clothes 
all  the  northern  slope  of  a  remarkable  hill,  with  a  coni- 
cal summit,  called  the  Mont  Chetif,  or  Pain  de  Sucre, 
which  is  composed  of  granite,  although  separated  from 
the  great  chain  by  secondary  rocks.  The  paths 
through  these  woods  are  amongst  the  most  beautiful 
and  striking  with  which  I  am  acquainted.  That  lead- 
ing to  Courmayeur,  after  attaining  some  height  above  the 
torrent,  proceeds  nearly  on  a  level,  until,  emerging  from 
the  trees,  we  come  into  full  view  of  the  majestic 
Glacier  de  la  Brenva  which,  formed  in  a  hollow  to  the 
east  of  Mont  Blanc,  pours  its  mass  into  the  valley  which 
it  has,  in  a  good  measure,  filled  up  with  its  moraine, 
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forming  a  kind  of  bridge,  which  it  has  pushed  before  it, 
and  on  which  it  bestrides  obliquely  the  Allee  Blanche, 
abutting  against  its  opposite  side,  at  the  foot  of  the 
Mont  Chetif.  Its  appearance  and  phenomena  will  also 
be  described  in  the  next  chapter.  A  chapel,  dedicated 
to  Notre  Dame  de  la  Guerison,  stands  on  the  right- 
hand  side  of  the  way,  exactly  opposite  to  the  ice;  and 
another  steep  descent  conducts  us  again  to  the  bank  of 
the  river,  which  here  turns  abruptly,  after  its  confluence 
with  the  stream  of  the  Val  Ferret,  into  a  ravine,  cut- 
ting the  range  of  the  Pain  de  Sucre.  The  united 
streams  are  passed  by  a  wooden  bridge  at  the  Baths  of 
la  Saxe,  and  twenty  minutes  more  brings  the  traveller 
to  the  beautifully  situated  village  of  Courmayeur,  after 
a  laborious  walk  of  eleven  hours  from  Nantbourant. 


R 


The  Glacier  de  Miage  and  Us  Moraine. 

a.  Pyramides  Calcaires.        b.  Glacier  de  1'AUee  Blanche. 
c.  Glacier  de  Miage.  d.  Col  de  la  Seigne. 


OHAPTEB   II 

THE  GLACIERS  OF  MIAGE  AND  LA  BRENVA. 

The  Ascent  of  the  Allee  Blanche — Moraine  of  Miage — Its  Height 
and  Extent — Chamois — Tributary  Glaciers — Scene  of  Deso- 
lation on  a  Moraine — La  Brenva — Its  Remarkable  Structure — 
A  Superimposed  Glacier — Interesting  Contact  of  the  Ice  with 
the  Rock  beneath — Increase  of  the  Glacier  of  La  Brenva  in 
1818— A  Tradition. 


"I  am  acquainted  with  only  one  other  scene  in  the  world  which  can  pretend 
to  rival,  in  natural  magnificence,  the  Glacier  de  Miage ;  I  mean  Niagara." 

Basil  Hall. 


Courmayeur  would  be  worth  a  visit,  if  it  were  only 
for  the  purpose  of  examining  in  detail  the  Glaciers  of 
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the  Allee  Blanche.  But  this  excursion  is  rarely  made, 
Travellers  are  usually  content  with  what  they  see  of 
them  in  descending  from  the  Col  de  la  Seigne,  and 
there  are  but  few  guides  who  have  ever  traversed 
either  of  these  glaciers.  A  short  day  is  sufficient  for 
visiting  the  Glacier  of  La  Brenva,  but  it  is  a  laborious 
day's  work  fully  to  examine  the  Glacier  de  Miage.  I 
shall  begin  with  the  latter. 

I  had  twice  before  passed  the  Lac  de  Combal,  and 
the  moraine  of  the  glacier  which  I  have  described  as 
pushed  out  into  the  valley  which  it  occupies  for  several 
miles  in  length,  nearly  a  mile  in  breadth,  and  several 
hundred  feet  in  depth.  I  had  no  small  curiosity  to 
see  the  chasm  in  the  mountains  whence  this  mass  of 
debris  had  been  derived,  and  to  examine  the  glacier 
which  had  been  and  still  continues  to  be  so  powerful 
an  agent  of  degradation  and  transport.  Accordingly, 
on  the  15th  July  1842,  I  left  Courmayeur  at  half  past 
five  a.  m.,  on  foot,  and  reached  the  lower  extremity  of 
the  moraine  at  the  Chalets  of  La  Visaille  in  about  two 
hours.  The  Doire  there  struggles  through  the  narrow 
ravine  left  between  the  moraine  and  the  foot  of  the 
calcareous  hills  on  the  south  side.  The  path  keeps 
the  side  of  the  moraine,  and  is  every  year  more  or  less 
injured  by  the  falls  of  rubbish.  In  this  ravine  on  the 
south  side  is  a  deep  hole  in  the  gypsum  rock  which 
occurs  there,  in  which  my  guide  Antoine  Proment 
assured  me  that  chamois  frequently  pass  the  night,  and 
their  young  are  sometimes  taken  alive.  This  surprised 
me,  and  I  was  inclined  to  doubt  it,  but  we  actually 
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saw  traces  of  them  on  a  patch  of  snow  within  a  short 
distance.  In  three  hours  from  Courmayeur  I  reached 
the  Lac  de  Combal,  where  the  Doire  issues  from  it. 
A  dam  has  been  formed  so  as  to  secure  its  regulated 
discharge,  and  to  prevent  accidents.  This  lake,  as 
has  been  already  said,  is  formed  entirely  by  the  mo- 
raine of  the  glacier,  which  is  here  shot  out  from  the 
side  ravine,  and  occupies  the  entire  breadth  of  the  val- 
ley. The  moraine  consists  of  two  parts,  the  old  and 
the  new.  It  is  the  old  which  bounds  the  lake  ;  the 
new  moraine  rises  to  a  greater  height,  and  sweeps  more 
gently  round,  until  it  becomes  parallel  to  the  length 
of  the  valley.  The  old  moraines  are  still  fortified  by 
the  low  walls  with  slits  for  musquetry,  probably  erected 
by  the  Piedmontese  troops  in  1794.  It  is  strange  to 
see  this  application  of  the  artificial-looking  mounds 
which  the  glacier  has  raised,  and  which  bear  no  slight 
resemblance  to  a  series  of  gigantic  outworks  of  an  ex- 
tensive fortification.  It  is  the  outermost  of  these 
ridges  which  is  so  occupied.  The  arrangement  of  the 
others  is  abundantly  singular,  forming  a  series  of  four 
semilunar  curves,  with  their  convexity  up  the  valley. 
A  small  lake  is  formed  behind  these  moraines,  which  is 
farther  enclosed  by  other  convex,  though  less  perfect 
moraines  beyond,  of  which  the  greater  part  are  now 
grass-grown.  I  am  satisfied  (after  repeated  examin- 
ations) that  they  owe  their  origin  to  a  lateral  outbreak 
of  the  ice  of  the  glacier  at  some  remote  period — the  lie 
of  the  ground  having  directed  the  overflow  of  ice  to- 
wards the  Col  de  la  Seigne. 
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Having  observed  the  barometer  at  the  level  of  the 
lake,  I  proceeded  to  ascend  the  modern  moraine,  which 
is  higher  than  would  readily  be  believed  from  mere  in- 
spection, and  when  I  had  gained  the  top  and  com- 
manded a  view  of  the  Glacier  de  Miage,  I  observed  the 
barometer  again,  and  found  the  vertical  height  of  the 
moraine  (besides  what  is  below  the  level  of  the  lake) 
to  be  395  feet.*  Here  I  found  the  veined  structure  of 
the  ice  distinct,  parallel  to  the  length  of  the  glacier, 
but  dipping  inwards  at  an  angle  of  70°. 

The  Glacier  de  Miage,  as  I  have  said,  is  here  pretty 
level ;  it  is  shot  out  as  it  were  from  a  narrow  valley 
which  works  its  way  back  into  the  very  entrails  of  the 
great  chain,  so  that  the  head  of  the  valley  is  consider- 
ably to  the  north-west  of  the  summit  of  Mont  Blanc, 
which  here  presents  inaccessible  escarpments.  The 
valley  is  almost  straight,  and  the  sides  tolerably  par- 
allel, without  subdividing  itself  into  considerable 
branches.  The  ice  is  shoved  along  this  uniform  canal, 
and  receives  a  few  tributaries  from  either  side,  which 
descend  with  great  steepness.  One,  which  I  remarked 
on  the  right  bank  of  the  glacier,  descends  at  an  angle, 
which,  so  far  as  I  could  ascertain  it  without  being  on 
its  surface,  was  inclined  50°,  and  which  is  the  steepest 
unbroken  surface  of  ice  I  have  ever  seen.  It  descended 
a  narrow  couloir  from  the  Aiguilles  Eouges  (called 
Mont  Sue  by  De  Saussure,)  from  a  great  height.  The 
narrowness  of  the  valley  makes  it  like  an  unfinished 

*  The  height  of  the  Lac  de  Combal  is,  by  my  observation, 
"2091  feet  above  Courmayeur,  or  6302  feet  above  the  sea. 
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excavation  intended  to  have  cut  the  chain  of  Mont 
Blanc  in  two,  and  struck  me  with  surprise,  although  I 
was  somewhat  prepared  for  it  after  viewing  the  pro- 
digious mass  of  solid  matter  which  the  glacier  has 
poured  out  into  the  valley.  It  may  be  cited  as  a  most 
striking  instance  of  excavation  by  the  ceaseless  action 
of  seemingly  trifling  causes.  The  continual  fall  of 
fragments  detached  from  the  neighbouring  summits, 
loads  the  glacier  with  debris,  which  it  bears  incessantly 
down  from  the  head  of  the  valley,  and  discharges  into 
the  Allee  Blanche ;  and  as  we  judge  of  the  size  of  a 
quarry  from  viewing  its  rubbish  heaps,  so  here  we  have 
the1  mould  and  the  cast,  the  die  and  the  relief,  the 
matter  transported  and  the  spot  of  its  excavation. 

I  traversed  the  glacier  in  several  directions,  with  a 
view  to  examine  its  structure,  and  whilst  standing  on 
the  moraine  I  saw  a  female  chamois  and  her  calf  cross 
the  glacier,  within  a  very  short  distance,  towards  the 
Aiguilles  Eouges.  They  were  followed  by  eight  full- 
grown  chamois,  which  I  could  watch  all  at  once.  They 
were  tame,  and  stopped  frequently  to  look  about  them 
without  apparent  alarm,  and  took  gently  up  the  hill. 
They  are  almost  never  hunted  here.  Near  this  part  of 
the  glacier,  and  also  on  the  face  of  the  Aiguilles  Eouges, 
at  a  very  considerable  height,  a  mine  of  lead  and  silver 
was  worked  for  some  years.  It  was  a  strangely  wild 
position  for  the  hope  of  gain  to  allure  any  speculators 
to  establish  themselves.  After  the  ore  had  been  exca- 
vated and  brought  down  the  face  of  the  cliffs,  it  had  to 
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be  carried  on  men's  backs  for  several  miles  over  the  ice 
before  even  a  mule  track  was  reached. 

Two  principal  medial  moraines  occupy  the  centre  of 
the  glacier,  and,  as  usual,  their  magnitude  becomes 
apparently  greater  the  farther  the  glacier  descends, 
owing  to  their  exposure,  by  the  melting  of  the  ice. 
The  materials  of  these  moraines  are  rather  remark- 
able, and  have  been  minutely  described  by  De  Saussure, 
who  is  the  only  author  I  have  met  with  who  describes 
this  glacier.  He  particularizes  a  beautiful  granitello, 
composed  of  crystallized  felspar  and  schorl ;  amian- 
thus, of  the  fine  short  kind  like  delicate  fur,  mixed 
with  quartz,  and  which  occurs  in  all  the  cabinets  of 
the  minerals  of  Mont  Blanc ;  several  kinds  of  serpen- 
tine, and  (what  I  have  not  seen,)  carbonate  of  lime 
crystallized  with  quartz.* 

The  tributary  glaciers  of  the  Miage  are,  as  already 
said,  very  steep,  and  sometimes  pour  their  icy  flood  down 
unbroken,  at  other  times  they  descend  in  avalanches 
upon  the  main  glacier,  and  become  gradually  and  com- 
pletely amalgamated  with  it.  This  is  in  the  higher 
part,  where  the  descending  masses  are  rather  of  compact 
snow  than  ice.  In  this  sense  it  is  perfectly  true,  as 
stated  by  De  Saussure,  that  the  glaciers  are  partly  fed 

*  I  may  mention  that  carbonate  of  lime  is  found,  though  very 
rarely,  in  the  granites  in  the  very  heart  of  the  chain ;  as  at  Les 
Courtes,  near  the  Jardin,  on  the  Glacier  du  Talefre.  An  enormous 
price  was  asked  last  summer  at  Chamouni  for  a  large  crystallized 
specimen  of  this  kind.  In  1846,  I  found  portions  of  limestone  on 
this  moraine. 
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by  avalanches,  a  position  which  has  been  too  flatly  con- 
tradicted. After  three  hours'  walk  upon  the  ice,  I 
reached  a  considerable  height  upon  the  north-western 
tributary  of  the  glacier,  which  was  in  this  part  covered 
with  snow,  and,  indeed,  passed  into  the  state  of  neve. 
I  took  the  height  of  the  barometer,  and  found  the  ele- 
vation above  the  sea,  the  highest  which  I  attained  upon 
this  glacier,  to  be  8051  feet.  I  then  crossed  the  head 
of  the  glacier,  which  was  here  wet  with  wide  water- 
runs,  and  remarkably  free  from  crevasses,  and  very 
carefully  examined  the  structure  of  the  tributary  glaciers, 
which  fall  into  the  principal  glacier  from  the  precipices 
of  Mont  Blanc.  These  afforded  valuable  studies  of  the 
manner  of  development  of  glacier  structure,  a  subject 
which  at  the  time  particularly  engaged  my  attention, 
and  which  I  have  since  abundantly  confirmed  in  similar 
cases. 

In  general,  the  structure  of  the  glacier,  wThilst  it  is 
bounded  by  the  chain  of  Mont  Blanc,  is  well  developed, 
both  near  the  medial  moraines,  and  near  the  sides,  in 
nearly  vertical  planes,  parallel  to  the  length  of  the  glacier. 

I  was  not  satisfied  with  having  traversed  the  upper 
and  more  level  part  of  the  glacier  in  its  whole  extent, 
but  I  resolved  to  follow  the  surface  of  the  ice  as  far  as 
possible,  after  it  spreads  itself  abroad  in  the  Allee 
Blanche,  in  order  to  examine  its  wonderful  moraines, 
and  if  possible  to  trace  its  structure.  From  a  distance, 
this  appears  not  to  be  very  difficult,  for  the  surface  is 
not  steep,  its  mean  inclination  in  its  middle  part  being 
about  5|"°.     Its  immense  extent,  however,  deceives  the 
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eye  as  to  its  inequalities,  and  I  scarcely  ever  remember 
to  have  had  a  more  laborious  or  rougher  walk  than  the 
traverse  of  the  lower  part  of  the  Glacier  de  Miage,  which 
I  followed  down  its  centre  to  the  spot  where,  as  will  be 
seen  by  the  eye-sketch,  it  divides  into  two  branches. 
This  icy  torrent,  as  spread  out  in  the  Allee  Blanche,  ap- 
peared to  me  to  be  three  and  a  half  miles  long  and  one  and 
a  half  wide ;  but  I  am  aware  of  the  uncertainty  of  these 
measures.  After  struggling  for  a  long  time  amongst  fis- 
sures and  moraines,  I  at  length  mounted  a  heap  of  blocks 
higher  than  the  rest,  and  surveyed  at  leisure  the  wonderful 
scene  of  desolation,  which  might  compare  with  that  of 
chaos,  around  me.  The  fissures  were  numerous  and 
large,  not  regular,  like  those  of  the  Mer  de  Glace,  tra- 
versing the  glacier  laterally,  but  so  uneven,  and  at  such 
angles,  as  often  to  leave  nothing  like  a  plain  surface  to 
the  ice,  but  a  series  of  unformed  ridges,  like  the  heaving 
of  a  sluggish  mass  struggling  with  intestine  commotion, 
and  tossing  about  over  its  surface,  as  if  in  sport,  the  stu- 
pendous blocks  of  granite  which  half  choke  its  crevasses, 
and  to  which  the  traveller  is  often  glad  to  cling  when  the 
glacier  itself  yields  him  no  farther  passage.  It  is  then 
that  he  surveys  with  astonishment  the  strange  law  of 
the  ice-world,  that  stones  always  falling  seem  never  to 
be  absorbed — that,  like  the  fable  of  Sisyphus  reversed, 
the  lumbering  mass,  ever  falling,  never  arrives  at  the 
bottom,  but  seems  urged  by  an  unseen  force  still  to  ride 
on  the  highest  pinnacles  of  the  rugged  surface.  But 
let  the  pedestrian  beware  how  he  trusts  to  these  huge 
masses,  or  considers  them  as  stable.     Yonder  huge  rock, 
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which  seems  "  fixed  as  Snowdon,"  and  which  interrupts 
his  path  along  a  narrow  ridge  of  ice,  having  a  gulf  on 
either  hand,  is  so  nicely  poised,  "  obsequious  to  the  gent- 
lest touch/ '  that  the  fall  of  a  pebble,  or  the  pressure  of 
a  passing  foot,  will  shove  it  into  one  or  other  abyss, 
and,  the  chances  are,  may  carry  him  along  with  it.  Let 
him  beware,  too,  how  he  treads  on  that  gravelly  bank, 
which  seems  to  offer  a  rough  and  sure  footing,  for  under- 
neath there  is  sure  to  be  the  most  pellucid  ice ;  and  a 
light  footstep  there,  which  might  not  disturb  a  rocking 
stone,  is  pregnant  with  danger.  All  is  on  the  eve  of 
motion.  Let  him  sit  awhile,  as  I  did,  on  the  moraine 
of  Miage,  and  watch  the  silent  energy  of  the  ice  and 
the  sun.  No  animal  ever  passes,  but  yet  the  stillness 
of  death  is  not  there ;  the  ice  is  cracking  and  straining 
onwards — the  gravel  slides  over  the  bed  to  which  it  was 
frozen  during  the  night,  but  now  lubricated  by  the  effect 
of  sunshine.  The  fine  sand  detached  loosens  the  gravel 
which  it  supported,  the  gravel  the  little  fragments,  and 
the  little  fragments  the  great,  till,  after  some  preliminary 
noise,  the  thunder  of  clashing  rocks  is  heard,  which 
settle  into  the  bottom  of  some  crevasse,  and  all  is  again 
still.  In  walking  over  ordinary  rugged  ground  or 
rocks,  the  presumption  is,  that  the  masses  have  become 
shaken  into  the  position  of  stable  equilibrium — that  is, 
that  if  a  block  be  moveable,  it  will  tend  to  roll  back  to 
its  former  position.  But,  on  the  glacier,  the  conditions 
are  exactly  reversed,  and  the  consequences  are  propor- 
tionably  more  serious. 

The  bifurcation  of  the  glacier  does  not  appear  to  be 
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the  result  of  any  fixed  obstacle  in  the  valley  itself,  which 
interrupts  its  progress.  It  is  occasioned  solely  by  the 
prodigious  accumulations  of  the  medial  moraines,  which, 
having  for  ages  discharged  their  contents  in  front  of  the 
glacier,  at  length  accumulated  a  mound  in  the  centre 
which  parted  the  ice  in  two  with  less  resistance  than 
would  have  been  required  to  shove  the  prodigious  mass 
forward.  Arrived  at  the  point  of  separation,  I  looked 
from  the  edge  of  the  glacier  into  a  hollow  or  ravine 
several  hundred  feet  deep,  having  very  steep  sides,  com- 
posed entirely  of  the  most  massive  blocks  which  the 
glacier  has  brought  clown,  and  which  are  piled  in  vast 
confusion.  Down  these  I  scrambled  with  some  labour, 
and  found  at  the  bottom,  not  the  natural  soil  of  the  val- 
ley, but  apparently  the  surface  of  an  older  moraine, 
which  had  spread  wider,  though  not  to  so  great  a  height. 
A  stream  struggles  from  amongst  the  blocks,  and  waters 
a  small  valley  containing  some  stunted  larches  and  alders, 
almost  surrounded  by  the  two  arms  of  the  glacier,  whose 
moraines  nearly  meet  below,  but  the  two  streams  do  not 
again  coalesce.*  Into  this  wild  enclosure  a  few  sheep 
are  annually  driven.  I  then  crossed  the  torrent,  descend- 
ing from  the  Glacier  of  Frene,-[-  which  falls  from  the 
chain  of  Mont  Blanc,  but  little  below  the  moraine  of 

*  The  lowest  part  of  the  modern  moraine  is  5483  feet  above  the 
sea,  or  1819  feet  below  the  Lac  de  Combal. 

f  A  small  glacier  at  a  great  height,  having  a  heart-shaped  form 
as  it  expands  on  a  slope  after  struggling  through  a  rocky  gorge. 
Its  form  is  remarkably  that  of  a  viscid  drop,  similar  to  that  of 
Kaagen  in  Finmarken,  which  I  have  described  in  "  Norway  and 
its  Glaciers,"  p.  77. 
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Miage,  and  returned  to  Courmayeur  by  a  pleasant  path 
through  the  Chalets  of  Frene,  on  the  same  side  of  the 
valley. 

• 

The  Glacier  of  La  Brenva  may  rank  amongst  the 
most  accessible  in  the  Alps.  It  descends  more  promi- 
nently into  the  lower  valleys  than  almost  any  with  which 
I  am  acquainted,  and  may  be  very  completely  seen  from 
a  convenient  mule -road  which  traverses  the  All  ee  Blanche 
at  a  distance  of  less  than  three  miles  from  the  village  of 
Courmayeur.  I  have  already  mentioned  the  extreme 
beauty  of  the  ride  through  the  pine- woods  which  clothe 
the  northern  face  of  the  Mont  Ohetif,  from  which  the 
stupendous  chain  of  Alps  may  be  surveyed  like  a  thea- 
trical scene,  and  amongst  the  trees  beneath,  the  dazzling 
white  of  the  glacier  presents  itself,  supported  on  the 
bridge  of  rubbish  by  means  of  which  it  crosses  the  valley. 

Two  circumstances  are  especially  worthy  of  note  in 
this  magnificent  glacier :  its  veined  structure,  and  the 
remarkable  changes  of  dimension  which  it  has  lately 
undergone.  As  I  am  not  aware  of  any  author  who  has 
traversed  this  glacier,  or  who  has  described  either  of 
these  interesting  facts,  I  will  devote  a  short  space  to 
them. 

The  Glacier  of  La  Brenva  consists  (as  De  Saussure 
so  far  very  well  described  it)  of  two  distinct  parts  ;  first, 
the  rugged  and  fissured  portion,  which  is  quite  inacces- 
sible, and  which  descends  a  ravine  having  its  origin 
very  near  the  summit  of  Mont  Blanc,  exactly  behind 
the  Monts  Maudits ;  and  the  inferior,  or  gently  sloping 
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portion,  which  traverses  the  valley,  as  already  said,  upon 
a  mound  or  embankment  formed  by  itself,  and  beneath 
which  the  river  Doire  at  present  makes  its  way.  The 
middle  of  the  craggy  descent  is  interrupted  by  a  great 
prominence  of  rock,  over  which  the  descending  ice  falls 
in  avalanches,  and  is  so  completely  pulverized,  as  to  be 
reduced  almost  to  a  snowy  condition,  in  which  it  lies  on 
the  surface  of  the  consolidated  glacier,  and  goes  through 
the  same  changes  as  in  the  transformation  from  neve 
into  ice  in  ordinary  glaciers.  It  is,  indeed,  a  little 
parasitic  glacier,  cradled  in  the  ice  of  the  old  one. 

The  cause  of  the  sudden  twist  in  its  direction  which 
the  glacier  takes  when  it  issues  from  between  the  rocks 
is  probably  this, — The  glacier,  when  it  descended  from 
the  mountain,  gradually  accumulated  an  enormous  moraine 
exactly  in  front  of  it,  so  that  a  valley  was  formed  between 
the  rock  and  the  moraine  on  either  hand,  down  which 
the  glacier  might  naturally  pass.  It  took  to  the  left  in 
the  direction  of  the  valley  beneath,  and  the  old  moraine 
formed  one  of  its  barriers.  There  is  no  doubt  that  in 
this  and  similar  cases  the  vast  moraine  on  which  the 
glacier  rides  is  hollow  at  its  centre,  and  the  debris  on 
either  hand  form  a  sustaining  wall. 

I  must  refer,  for  further  details  regarding  the  struc- 
ture of  the  ice,  to  my  larger  work,  and  the  diagrams  and 
views  which  accompany  it. 

When  the  ice  of  the  glacier  abuts  against  the  foot  of 
Mont  Chetif,  it  is  violently  forced  forward,  as  if  it  would 
make  its  way  up  the  face  of  the  hill.  Here  the  contact 
of  the  ice  and  soil  is  very  well  seen ;  and  my  friend  M.  le 
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Chanoine  Carrel  of  Aoste,  with  whom  I  walked  several 
times  in  this  neighbourhood,  and  who  took  an  interest  in 
such  questions,  discovered  a  point  of  contact  between  the 
limestone  and  a  protuberant  mass  of  ice  which  admitted 
of  easy  removal,  thus  showing  the  immediate  action  of 
the  ice  and  rock.  Having  taken  a  man  furnished  with 
a  strong  axe,  we  proceeded  together  to  the  spot.  The 
soil  near  the  ice  appeared  to  have  been  but  recently 
exposed  by  the  summer's  melting  of  the  ice.  It  was 
chiefly  composed  of  clayey  debris  from  the  blue  limestone. 
At  the  point  marked  by  M.  Carrel  a  piece  of  fixed  rock 
opposed  the  ice,  and  was  still  partly  covered  by  a  pro- 
tuberance of  the  glacier,  which  we  speedily  but  gently 
cut  away  with  the  hatchet.  The  ice  removed,  a  layer 
of  fine  mud  covered  the  rock,  not  composed,  however, 
alone  of  the  clayey  limestone  mud,  but  of  sharp  sand, 
derived  from  the  granitic  moraines  of  the  glacier,  and 
brought  down  with  it  from  the  opposite  side  of  the  val- 
ley. Upon  examining  the  face  of  the  ice  removed  from 
contact  with  the  rock,  we  found  it  set  all  over  with  sharp 
angular  fragments,  from  the  size  of  grains  of  sand  to 
that  of  a  cherry,  or  larger,  of  the  same  species  of  rock, 
and  which  were  so  firmly  fixed  in  the  ice  as  to  demon- 
strate the  impossibility  of  such  a  surface  being  forcibly 
urged  forward  without  sawing  and  tearing  any  compara- 
tively soft  body  which  might  be  below  it.  Accordingly, 
it  was  not  difficult  to  discover  in  the  limestone  the  very 
grooves  and  scratches  which  were  in  the  act  of  being 
made  at  the  time  by  the  pressure  of  the  ice  and  its  con- 
tained fragments  of  stone.     By  washing  the  surface  of 
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the  limestone  we  found  it  delicately  smoothed,  and  at 
the  same  time  furrowed  in  the  direction  in  which  the 
glacier  was  moving,  that  is,  against  the  slope  of  the 
hill.  We  succeeded  in  detaching  some  fragments  of  the 
rock  with  hammers,  having  even  the  sharp  sand  adhering 
to  it,  which  I  afterwards  secured  with  gum- water,  in 
order  to  illustrate  the  exact  condition  of  a  rock  subjected 
to  glacier  action.  It  would  be  impossible  to  catch  nature 
more  completely  in  the  fact  than  in  the  observation  just 
stated.  I  afterwards  returned  with  a  skilful  mason, 
who,  with  much  labour,  succeeded  in  detaching  several 
specimens  of  the  striated  and  polished  surface.*  Not 
only  was  the  limestone  friable,  but  the  cleavage,  being 
perpendicular  to  the  surface,  rendered  it  impossible  to 
obtain  a  slab  of  any  extent. 

On  the  path  leading  to  Courmayeur — a  few  minutes7 
walk  below  where  the  glacier  now  ends — are  some 
admirable  specimens  of  ancient  polished  and  striated 
surfaces  of  the  same  limestone,  which  it  seems  impossible 
to  doubt  were  produced  by  the  ice  at  a  former  period. 

So  far  as  we  can  judge  from  the  view  which  De 
Saussure  has  given  -J-  of  the  Glacier  of  La  Brenva,  and 
which  he  states  was  drawn  in  1767,  we  must  infer  that 
the  glacier  was  then  greatly  less  extensive  than  at 
present.  It  seems  almost  certain  that  at  that  time  the 
Doire  did  not  pass  under  the  glacier  at  all,  but  in  front 
of  it.      He  likewise  mentions  the  chapel  to  which  I 

*  One  of  these  specimens  is  deposited  in  the  museum  of  the 
Royal  Society  of  Edinburgh, 
-f  Voyages,  torn,  ii.,  plate  III. 
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have  referred  as  exactly  opposite  to  the  glacier,  and 
which  is  indicated  in  the  map  under  the  name  of  Notre 
Dame  de  la  Guerison.  It  is  also  called  Chapelle  de 
Berrier.  De  Saussure  speaks  of  it  as  in  ruins  in  his 
time,  having  been  allowed  to  go  to  decay  on  account 
of  the  superstitions  to  which  it  gave  rise.*  It  appears, 
however,  to  have  been  rebuilt,  and  was  again  reduced 
to  ruins,  under  much  more  remarkable  circumstances. 
It  is  difficult  to  believe  that  the  glacier  attained  only 
twenty-four  years  ago  so  enormous  a  size  as  to  have 
risen  up  to  the  level  of  the  chapel,  and  to  have  worked 
with  such  tremendous  force  upon  the  promontory  on 
which  it  stood,  built  upon  the  rock  itself,  not  fifty  yards 
from  the  present  one,  as  actually  to  have  heaved  both 
rock  and  building  to  such  a  degree  as  to  fill  both  with 
fissures,  and  to  oause  the  latter  to  be  removed  by 
authority,  as  in  a  dangerous  state. 

The  notoriety  and  recent  occurrence  of  these  facts, 
makes  it  now  easy  to  establish  them  beyond  a  doubt ; 
and  I  have  thought  it  well  to  do  so  on  account  of  their 
great  interest.  That  a  series  of  comparatively  cold 
seasons  should  have  produced  so  enormous  an  increase 
in  the  unmelted  portion  of  a  glacier,  is  a  fact  of  the 
highest  importance  to  any  speculations  as  to  the  cir- 
cumstances under  which  glaciers  might  be  enormously 
more  extended  than  at  present.  So  far  was  there 
from  being  any  marked  change  of  climate  at  the  period 
when  this  and  many  other  glaciers  were  undergoing  an 
enormous  enlargement,  that,  for  the  five  years  preced- 

*  Voyages,  §  855. 
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ing  1818,  when  the  glacier  of  La  Brenva  attained  its 
greatest  size,  the  mean  temperature  at  Geneva  was 
7°.  61  Eeaumur,  whilst  the  mean  of  the  last  forty  years 
has  been  7°.  75,* — a  difference  of  not  one-third  of  a 
degree  of  Fahrenheit.  This  difference  is  so  insignifi- 
cant, that  it  is  most  likely  that  the  increase  of  the  gla- 
ciers at  that  time  depended  rather  upon  an  increased 
fall  of  snow,  than  upon  any  change  of  temperature. 

The  height  of  the  ice  was  such  in  1818,  that  the 
glacier  rose  up  against  the  opposing  wall  of  rock,  until 
it  covered  the  path,  as  Captain  Hall  attests  ;-{•  and  I 
was  assured  by  eye-witnesses,  that  the  hermitage  con- 
nected with  the  chapel  was  supplied  with  water  from  a 
conduit,  which  descended  from  the  ice  of  the  glacier, 
which  then  had  a  higher  level. 

I  obtained  from  the  Syndic  of  Courmayeur  a  certifi- 
cate, in  the  following  terms,  of  the  fact  being  entered 
in  the  archives  of  the  commune : — "  Je  sous-signe, 
Syndic  de  Courmayeur,  declare  apres  la  verification 
surles  registres  des  archives  du  present  lieu,  que  la 
chapelle  de  Berrier  a  cote  du  glacier  de  la  Brenva  a 
ete  ecroulee  en  1818,  dans  Tendroit  ou  elle  etoit  batie 
anciennement,  par  Taccroissement  du  dit  glacier,  qui 
etoit  monte  au  niveau  de  la  dite  chapelle ;  que  la 
Notre  Dame  a  ete  transporter  dans  TEglise  de  cette 
commune  ou  elle  y  resta  pendant  deux  ou  trois  ans 
environ,  et  que  la  dite  chapelle  fut  rebatie  dans  l'en- 
droit  ou  elle  est  maintenant  en  1821-22. " 

*  Dove,  Temperaturvertlieilung  auf  der  Erde,  p.  26. 
f  Patchwork,  vol.  i.  p.  108.     _ 
c 
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I  have  examined  various  other  documents  put  into 
my  hands  by  the  Cure  of  Courmayeur,  including  the 
builder's  report  upon  the  state  of  the  chapel,  which 
leave  not  the  slightest  doubt  of  the  extent  and  cause  of 
the  damage.  *  Indeed,  the  force  by  which  the  strata  of 
limestone,  forming  the  promontory,  have  been  dislocated 
and  rent  asunder,  is  abundantly  evident  by  inspection. 

On  a  subsequent  visit  in  1846,  I  found  a  surprising 
increase  in  the  volume  of  the  Glacier  of  La  Brenva. 
The  ice  had  risen  in  height  so  considerably  as  to 
approach  the  pathway  below  the  chapel.  The  horizon- 
tal area  has  increased  greatly,  and  it  seemed  to  be 
approaching  the  moraines  of  1818.  The  surface  was 
vastly  more  subdivided  by  crevasses.  The  main  cause 
of  this  change  appears  to  have  been  the  great  fall  of 
snow  in  the  two  winters  1843-44  and  1844-45,  followed 
by  cold  wet  summers. 

Tradition  relates  that  the  glacier  in  former  times 
did  not  occupy  the  bottom  of  the  valley,  which  was 
then  covered  with  meadows  and  fields.  My  guide  im- 
parted to  me  the  following  story,  which  I  give  as  I 
received  it : — 

On  St.  Margaret's  day,  the  15th  July,  no  one  knows 
in  what  year,  the  inhabitants  of  the  village  of  St.  Jean 
de  Pertus,  which  was  then  overhung  by  the  Glacier  of 
La  Brenva,  instead  of  keeping  the  fete,  pursued  their 
worldly  occupations  ; — the  hay  is  dry,  they  said ;  the 

*  He  says,  "  Je  l'ai  trouve  ecroulee  par  la  force  du  glacier,  d'ou 
il  resulte  de  toute  necessite  de  la  retablir,  pnisqu'il  n'existe  que 
les  mines." 
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weather  is  fine ;  let  us  secure  it.  But  the  sacrilege 
was  soon  punished.  Next  day  the  glacier  descended 
in  a  moment,  and  swallowed  up  the  village  with  its 
inhabitants.  My  guide  added,  in  proof  of  the  existence 
of  this  buried  hamlet,  that  a  person  now  living  at 
Courmayeur,  having  gone,  when  a  child  of  seven  years 
old,  with  many  others,  for  devotion,  to  the  Chapel  of 
Berrier,  overlooking  the  glacier,  heard  the  chaunting 
of  vespers  from  under  the  ice,  and  saw  a  procession 
come  out  and  return  ;  but  the  vision  was  only  seen  by 
the  child,  for  when  he  called  the  attention  of  the 
others  to  it,  they  beheld  and  heard  nothing. 


CHAPTEE  III. 

ENVIRONS  OF  COURMAYEUR— GEOLOGY. 

Mineral  Springs  of  Courmayeur  and  St.  Didier — Remarkable 
Relations  of  Limestone  and  Granite  in  the  Val  Ferret — Mon- 
tagne  de  la  Saxe — Croix  de  la  Bernada  and  Mont  Chetif — 
Symmetry  of  the  Geology  on  either  side  of  the  Alps — Ascent 
of  the  Cramont — Observations  on  Solar  Radiation. 

Courmayeur,  by  twenty-four  corresponding  barome- 
trical observations  which  I  have  made,  is  876.5 
metres,  or  2776  English  feet  above  Geneva,  and  there- 
fore 4211  above  the  sea.  It  is  the  highest  considerable 
village  in  the  great  valley  of  Aosta,  which  takes  its 
origin  in  the  Allee  Blanche  and  Val  Ferret,  at  the 
southern  foot  of  Mont  Blanc,  and  merges  into  the 
valley  of  the  Po  at  Ivrea.  It  is  frequented  by  the 
Piedmontese  in  considerable  numbers  every  summer, 
both  on  account  of  the  mineral  springs  in  its  neigh- 
bourhood, and  for  the  sake  of  the  exquisite  freshness  of 
its  climate.  A  more  complete  contrast,  than  between 
the  walks  of  Courmayeur  and  the  streets  of  Turin,  in  the 
month  of  July,  it  is  hardly  possible  to  conceive. 

All  who  have  visited  this  place,  under  favourable 
circumstances,  agree  in  considering  its  position  one  of 
the  finest  in  the  Alps.     No  less  than  six  routes  diverge 
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from  it, — the  road  to  Aosta ;  that  of  the  Little  St. 
Bernard  ;  the  Allee  Blanche  ;  the  Col  du  Geant ;  the 
Col  Ferret ;  and  the  Col  de  Serene,  leading  to  the 
Great  St.  Bernard.  I  have  travelled  over  all  of  these 
but  the  last,  and  several  of  them  more  than  once. 
Consequently  my  visits  to  Courmayeur  have  been  fre- 
quent ;  but  it  was  only  in  1842  that  I  made  any  stay 
there.  I  devoted  a  fortnight  to  explore  its  most  inte- 
resting neighbourhood.  At  present,  I  shall  only 
describe  a  few  of  the  most  prominent  points  chiefly 
connected  with  its  geology. 

The  occurrence  of  mineral  waters  first  strikes  us. 
This  is  a  phenomenon  peculiarly  interesting  in  a 
geological  point  of  view,  for  it  very  generally  happens 
that  the  appearance  of  mineral  springs,  especially 
if  warm,  indicates  a  great  disturbance  of  the  strata, 
and  very  generally  the  appearance  of  what  are 
called  intrusive  rocks,  such  as  granite.  I  have  shown, 
for  example,  that  in  the  Pyrenees,  a  district  unparal- 
leled perhaps  for  the  multitude  of  its  thermal  springs, 
that  these  occur  almost  invariably  at  or  near  the  con- 
tact of  granite  with  stratified  rocks.*  The  springs 
near  Courmayeur  have  been  described  by  De  Saussure, 
and  I  have  little  to  add  respecting  them.  The  waters 
of  La  Victoire  and  La  Marguerite  rise  from  alluvium, 
and  are  saline  and  purgative.  The  waters  of  La  Saxe 
rise  in  the  defile  by  which  the  Doire  issues  from  the 
base  of  Mont  Blanc,  exactly  at  the  junction  of  the 
limestone  strata  with   a  remarkable  mass  of  granite 

*  Philosophical  Transactions,  1836. 
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presently  to  be  mentioned.  They  are  sulphureous,  and 
are  used  both  for  baths  and  internally  ;  but  the  bath- 
ing establishment  is  rather  mean.  All  the  above 
springs  are  cold.  Pour  miles  below  Courmayeur,  at 
St.  Didier,  is  another  bathing  house  formerly  much 
more  frequented,  and  which  is  supplied  by  a  hot  spring 
which  issues  in  the  deep  and  picturesque  ravine 
immediately  adjoining,  through  which  a  torrent  descends 
from  the  Little  St.  Bernard,  The  spring  is  conveyed 
partly  through  a  subterraneous  gallery.  In  1839,  when 
I  visited  the  source,  I  found  the  temperature  to  be  95°.0 
Fahrenheit,  or  28°  Eeaumur;  De  Saussure  found  it 
to  be  27°. 5  Eeaumur. 

The  relations  of  the  limestone  and  granite  in  the 
neighbourhood  of  Courmayeur  are  very  interesting 
and  remarkable,  and  offer  so  striking  an  analogy  to  the 
phenomena  of  the  same  kind  seen  on  the  northern  side 
of  the  Alps,  that  we  cannot  but  regard  them  as  impor- 
tant with  respect  to  the  formation  of  this  chain.     The 


Limestone. 


Granite. 


Limestone. 


Limestone.  Baths.  Limestone. 


section  is  intended  to  illustrate  these  peculiarities.  I 
had  observed  on  my  former  visits  to  Courmayeur  that 
there  were  appearances  of  limestone  dipping  under  the 
granite  of  Mont  Blanc,  or  rather  of  the  Grande  Jorasse 
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on  the  north  side  of  the  Val  Ferret.  This  I  was  en- 
abled fully  to  establish,  on  my  last  visit,  at  several 
points.  I  obtained  an  excellent  section  by  passing  the 
moraine  of  the  Glacier  of  La  Brenva  to  the  west  of 
Entreves,  and  ascending  the  ravine,  marked  on  the 
sketch,  between  that  village  and  the  glacier.  There  is 
there  a  complete  superposition  of  gneiss  to  lias  shale, 
forming  a  precise  counterpart  to  that  which  occurs 
under  the  Aiguille  du  Bochard  at  Chamouni,  and 
forming  a  portion  of  the  fan- shaped  stratification 
exhibited  in  the  section,  and  which  had  been  so  far 
anticipated  by  De  Saussure  and  M.  Necker.  In  the 
ravine  now  mentioned,  the  junction  may  be  traced 
for  a  long  way  towards  the  centre  of  the  chain,  the 
line  of  contact  between  the  limestone  and  the  over- 
lying Protogine  or  Gneiss,  being  inclined  in  the  higher 
part  of  the  section  38°  to  the  horizon,  (dipping  north- 
west,) and  in  the  lower  part  of  the  section  50°.  The 
strata  are  therefore  bent  at  the  junction,  but  at  a  little 
distance  they  have  a  pretty  uniform  north-west  dip 
of  38°. 

There  is  no  difficulty  in  reaching  the  junction.  The 
limestone  shale  is  altered  and  crystalline  near  the  con- 
tact. The  gneiss  is  altered  also.  These  phenomena 
bear  the  most  striking  analogy  with  those  which  I  have 
seen  in  the  Alps  of  Dauphin e,  and  which  have  been 
so  well  described  by  M.  Elie  de  Beaumont.  The 
junction  may  be  traced  nearly  as  far  as  the  glacier  of 
La  Brenva,  but  not  (I  think)  farther  west.  The  Mont 
Frety,  which  lies  immediately  to  the  east  of  the  ravine 
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in  question,  is  also  of  limestone,  which  dips  under  the 
granite  of  the  Col  du  Geant,  and  a  close  examination 
would,  I  have  no  doubt,  give  proofs  of  the  same  thing 
all  along  the  north  side  of  Val  Ferret  as  far  as  the  col 
of  that  name,  where  the  limestone  becomes  nearly 
vertical. 

This  analogy  in  the  arrangement  of  the  rocks  on 
either  side  of  the  great  chain  is  not  the  only  one,  for  on 
either  side  of  Mont  Blanc  is  a  secondary  range  also 
composed  partly  of  granite.  The  Aiguilles  Eouges 
(which  however  are  not  included  in  the  section)  are 
granitic,  although  separated  from  the  main  chain  by 
the  limestones  of  the  valley  of  Chamouni,  and  the 
Mont  Chetif,  and  part  of  the  opposing  Montagne  de  la 
Saxe  near  Courmayeur  are  in  like  manner  granitic. 
The  form  of  the  latter  mass,  as  shown  in  the  section,  is  a 
great  tabular  body  of  imperfect  granite,  greenish,  slaty, 
and  containing  an  excess  of  quartz,  with  limestone 
above  and  below,  very  nearly  in  the  manner  in  which 
the  greenstone  of  Salisbury  Crags,  near  Edinburgh,  is 
interposed  between  the  sandstones.  Both  the  granite 
and  limestone  rise  towards  Mont  Blanc,  consequently, 
the  limestones  on  the  two  sides  of  the  Val  Ferret  rise 
towards  the  axis  of  that  valley — a  very  remarkable 
arrangement.  The  tabular  mass  of  Mont  Chetif  is  cut 
through  by  the  Doire  at  the  baths  of  La  Saxe,  where 
there  is  an  excellent  section  :  the  granite  is  then  lost 
under  the  Montagne  de  la  Saxe  to  the  eastward,  which 
is  chiefly  composed  of  limestone  which  envelopes  the 
granite,   and  is  also  covered  with  herbage.       I  had 
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however  remarked  a  summit  parallel  to  tlie  axis  of 
Mont  Blanc,  on  the  eastern  part  of  the  ridge  of  this 
hill,  which  I  suspected  to  be  granite,  and  having  made 
an  excursion  on  purpose,  I  found  my  conjecture  to  be 
confirmed.  This  summit  is  called  La  Croix  de  la  Ber- 
nada  ;  it  may  be  easily  reached  either  from  the  Val  Fer- 
ret, or  from  the  little  valley  of  La  Saxe.  Farther  east  the 
granite  is  again  lost  under  the  limestone.  The  general 
dip  of  the  limestone  mountains  farther  from  the  main 
chain  is  towards  the  south-east. 

In  returning  from  the  Croix  de  la  Bernacla  by  the 
Val  Ferret,  I  observed  a  very  remarkable  accumulation 
of  debris  of  granite  which  occupies  the  bottom  of  the 
valley  to  a  great  depth,  and  which  has  been  evidently 
cut  in  two  by  the  river,  the  deposit  being  of  Alpine 
boulders  resembling  a  moraine,  which  lie  heaped  upon 
the  north  side  of  the  Montagne  de  la  Saxe,  as  shown  in 
the  section  already  referred  to.  The  existence  of  this 
moraine,  if  we  may  so  call  it,  taken  in  connection  with 
the  deposit  of  similar  blocks  upon  the  face  of  the  lime- 
stone outlier  of  the  great  chain  called  Mont  Frety,  and 
which  will  be  more  particularly  mentioned  in  the  next 
chapter,  certainly  appears  to  favour  the  conclusion  that 
the  glaciers,  such  as  those  of  Entreves  and  Mont  Frety, 
which  have  now  retreated  towards  the  Alpine  summits, 
once  filled  the  entire  space  below,  and  transported  these 
debris.  They  are  deposited  close  to  the  sudden  turn  of 
the  river  between  the  Val  Ferret  and  the  baths  of  La  Saxe. 

I  made  another  excursion  towards  the  Mont  Chetif 
to    determine    the    relations    of   the    granite    in    that 
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quarter.  I  ascended  the  little  valley  above  the 
village  of  Dolina,  behind  the  Mont  Chetif,  until  I 
reached  a  col  or  passage  which  leads  into  the  Allee 
Blanche,  and  which  commands  a  magnificent  view  of 
the  range  of  Mont  Blanc.  This  is  called  the  Col  de 
Checruit.  I  had  here  an  opportunity  of  examining  the 
granite  of  the  ridge  on  which  I  stood,  and  of  seeing  it  dis- 
appear to  the  westward  under  the  limestone,  which  it 
has  greatly  altered  just  at  the  col.  It  is  impossible  to 
trace  the  connection  of  the  granite  of  Mont  Chetif  with 
that  of  Mont  Blanc,  owing  to  the  mass  of  debris  and 
verdure  with  which  the  north  slope  is  covered.  I  ap- 
prehend, however,  that  there  is  an  undoubted  connection 
between  the  granite  of  Mont  Peteret  and  that  of  Mont 
Chetif,  and  that  it  crosses  the  valley  in  that  place. 
The  last  exposed  limestone  is  seen  (as  observed  in  the 
last  chapter)  on  the  south  side  of  the  valley  just  op- 
posite to  the  Glacier  of  La  Brenva. 

From  the  Col  de  Checruit,  I  saw  very  distinctly  the 
dip  of  the  limestone  of  Mont  Frety,  under  the  granite 
of  the  Col  du  Geant,  which  I  afterwards  confirmed  on 
the  spot.  The  descent  into  the  Allee  Blanche,  through 
some  of  the  finest  pine  forests  in  the  Alps,  is  a  most 
interesting  walk.  Every  one  has  noticed  how  rarely 
fine  trees  are  to  be  seen  in  almost  any  part  of  the  Alps. 
The  forests  on  the  north  side  of  Mont  Chetif  are  an 
exception,  and  whilst  those  in  the  valley  of  Courmayeur 
and  La  Thuille  are  very  generally  in  a  dying  state, 
from  some  cause  which  seems  not  to  be  understood, — 
these  are  flourishing.     Several  encampments  of  char- 
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coal  burners  are  met  with  during  the  descent ;  and  the 
latter  part  of  the  walk  may  be  performed  along  a  con- 
duit of  water  through  the  wood,  from  which  at  intervals, 
the  noblest  views  of  the  unequalled  range  of  mountains 
and  glaciers  beyond,  and  in  both  directions,  may  be 
obtained.  The  path  of  the  Allee  Blanche  being  reached, 
I  returned  to  Courmayeur  by  La  Saxe. 

De  Saussure  mentions  the  granite  of  La  Saxe,  though 
he  does  not  advert  to  the  peculiarity  of  its  position,  as 
respects  the  great  chain.  He  notices,  however,  what 
he  calls,  "  La  superposition  monstreuse  des  roches 
primitives  sur  les  secondares,"*  at  La  Saxe.  In  the 
haste  and  exhaustion  with  which  he  descended  from  the 
Col  du  Geant,-|-  he  probably  omitted  to  examine  the 
rocks  of  Mont  Frety.  M.  Sismonda,  the  able  geologist 
of  Turin,  mentions;}:  the  superposition  of  granite  to  lime- 
stone at  Pra  Secco,  beneath  the  Grande  Jorasse,  where 
I  noticed  it  in  1841.  But  the  remarkable  symmetry 
of  the  chain  on  both  sides  has  not,  so  far  as  I  am  aware, 
been  hitherto  remarked. 


The  ascent  of  the  Cramont  is  one  of  the  best  known 
excursions  near  Courmayeur.  The  great  object  is  to 
command  the  complete  view  of  the  southern  precipices 
of  Mont  Blanc  and  the  adjoining  chain.  Its  elevation 
is  considerable,  being,  according  to  my  observations, 

*  Voyages,  §  881.  f  Voyages,  §  2034. 

X  Memoria  sui  Terreni  stratificati  delle  Alpi,  di  Angelo  Sis- 
monda, p.  12. 
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4932  feet  above  Courmayeur,  and  by  contemporaneous 
observations  at  Aosta,  I  find  it  to  be  9081  English  feet 
(2768  metres)  above  the  sea.  The  route  usually  fol- 
lowed is,  to  descend  the  valley  of  the  Doire  as  far  as 
Pre  St.  Didier,  and  to  ascend  the  Cramont  by  its  southern 
slope,  although  that  mountain  lies  nearly  due  west  of 
Courmayeur.  It  is,  however,  extremely  precipitous  on 
all  sides,  except  the  south.  On  the  present  occasion, 
I  walked  down  to  St.  Didier  in  the  evening,  in  company 
with  M.  Carrel,  whom  I  have  already  mentioned,  and 
having  gone  to  bed  for  a  few  hours,  we  started  by  star- 
light, in  a  beautiful  morning,  at  half-past  three  a.m., 
so  as  to  gain  the  summit  early.  The  first  stage  of  the 
journey  is  on  the  mule-path  of  the  Little  St.  Bernard, 
which  rapidly  ascends  the  ravine  whence  the  hot  spring 
issues,  as  already  mentioned.  On  this  road  is  one  of  the 
grandest  bursts  of  scenery  in  the  Alps — that,  namely, 
which  is  enjoyed  in  descending  from  La  Thuille,  at  the 
instant  that  the  Aiguille  du  Geant,  the  Grande  Jorasse, 
and  the  whole  of  the  eastern  chain  of  Mont  Blanc,  come 
first  into  view.  The  road  is  soon  after  left,  and  a  long  but 
easy  path,  through  meadows,  brings  the  traveller  insen- 
sibly above  the  level  of  the  adjoining  hills.  At  length, 
the  highest  irrigation  is  passed,  and  a  full  hour's  ascent 
remains  over  the  short  turf,  by  which  the  top  of  the 
Cramont  may  easily  be  reached  in  four  hours  from  St. 
Didier.  I  was  so  fully  imbued  with  De  Saussure's  en- 
thusiastic picture  of  the  grandeur  of  the  station,  that  I 
was  a  little  disappointed  to  find  it  not  only  equalled  in 
height  by  some  others  in  the  neighbourhood,  but  over- 
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topped  by  one,  also  of  limestone,  which  stands  between 
the  Cramont  and  the  Allee  Blanche,  effectually  prevent- 
ing the  eye  from  diving  into  its  depths,  and  thus  mea- 
suring Mont  Blanc  at  once  from  top  to  bottom,  as  is  the 
case  in  the  view  from  the  Breven,  above  the  valley  of 
Chamouni.  This  interfering  summit,  which  I  cannot 
help  thinking  has  been  mistaken  by  some  topographers 
for  the  Cramont  described  by  De  Saussure,  lies  nearly 
west  from  the  Cramont,  and  at  the  head  of  the  valley 
whose  streamlet  passes  Dolina.  It  is,  in  fact,  the  pro- 
longation of  the  Mont  Chetif  and  Col  de  Checruit,  and 
separates  that  valley  from  the  Allee  Blanche.  The 
ascent  is  obviously  easy  and  direct,  much  more  so  than 
that  of  the  Cramont ;  the  height  is  greater ;  it  is  nearer 
Mont  Blanc,  and  commands  completely  the  Allee  Blanche 
and  its  glaciers.  On  all  these  accounts,  I  do  not  doubt 
that  this  hill  is  worth  ascending,  although  it  appears  to 
be  unknown  to  tourists,  and  even  to  natives,  for  I  could 
not  learn  its  name. 

The  Cramont  is  part  of  the  limestone  group,  whose 
strata  dip  southwards,  and  the  northern  face  being  com- 
posed of  the  broken  edges,  is  extremely  abrupt.  A 
ragged  cliff  extends  for  a  long  way,  without  any  great 
variation  of  height. 

M.  Carrel,  myself,  and  my  guide  Antoine  Proment, 
had  carried  to  the  summit  a  considerable  collection  of 
meteorological  instruments;  for  my  intention  was  to 
spend  the  entire  day  upon  the  top,  in  order  to  observe  the 
force  of  solar  radiation.  It  is  a  familiar  fact  to  moun- 
taineers, that  the  sun's  rays  have  an  intensity  and  energy 
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at  great  heights,  which  they  entirely  want  on  the  plains. 
At  first,  this  might  be  supposed  imaginary,  or  to  result 
from  the  reflection  of  the  heat  by  the  snow.  On  a  sta- 
tion like  the  Cramont,  where  there  is  no  permanent 
snow,  this  error  is  avoided ;  and  no  one  who  has  com- 
pared the  effect  of  a  single  day's  exposure  amongst  the 
Alps,  in  discolouring  the  hands  and  face,  with  that  of 
the  hottest  weather  at  Paris  or  Marseilles,  will  be  dis- 
posed to  question  the  former  assertion.  The  difference 
admits  of  being  shown  instrumentally,  by  means  of  the 
valuable  apparatus,  called  an  actinometer,  invented  by 
Sir  John  Herschel,  and  I  was  provided  with  two  of 
these  instruments  on  the  present  occasion.  My  object 
was,  in  completion  of  some  experiments  made  in  former 
years,  in  other  parts  of  the  Alps,  to  ascertain  the  vary- 
ing solar  force  at  different  hours  of  the  day,  at  a  height 
and  at  a  season  of  the  year  in  which  the  sun's  rays 
travel  through  the  atmosphere  with  least  resistance.* 
I  had,  accordingly,  brought  these  instruments  on  pur- 
pose from  England,  and  I  sought  this  hill  in  the  month 
of  July,  soon  after  the  solstice,  for  no  other  purpose. 
But  such  experiments  are  attended  with  numberless 
chances  of  disappointment.  The  day,  though  fine  and 
bright,  was  by  no  means  so  cloudless  as  to  warrant  any 
conclusions  from  the  experiments,  which  I  continued 
every  hour  from  8  a.m.  to  5  p.m.,  the  whole  of  which 
time  I  spent  upon  the  summit  of  the  mountain.  I  had, 
therefore,  abundance  of  time  to  survey  the  magnificent 

*  See  a  paper  on  this  subject  in  the  Philosophical  Transac- 
tions for  1842,  being  the  Bakerian  Lecture  for  that  year. 
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panorama  by  which  I  was  surrounded ;  and  having 
brought  up  a  very  good  telescope  by  Tulley,  of  2 J  inches 
aperture,  with  a  tripod  stand,  I  could  inspect  minutely 
the  forms  and  details,  both  of  the  nearer  and  more  dis- 
tant objects, — Mont  Blanc,  with  its  glaciers ;  the  pass 
of  the  Col  du  Geant,  exactly  opposite  to  me,  on  which, 
with  the  glass,  I  could  discover  almost  every  step,  and 
every  difficulty  of  the  road ;  and  to  the  eastwards,  the 
summits  of  Mont  Cervin  and  Monte  Eosa  especially 
engaged  my  attention. 

As  it  was  now  late,  I  proposed  to  Proment  (M.  Carrel 
had  left  us  early)  to  descend  to  Courmayeur  by  the 
rocks.  He  had  not  before  done  it ;  but  we  found  little 
difficulty  in  discovering  a  most  direct  and  not  dangerous 
passage  of  the  cliff,  which  is  here  at  least  1500  feet 
high.  Observing  the  limit  of  the  larch  in  the  valley 
of  Courmayeur  to  be  remarkably  well  defined,  I  took 
the  level  of  it,  which  I  found  to  be  7200  feet  above  the 
sea.  From  this  point,  the  walk  to  Courmayeur  was 
easy  and  pleasant,  and  remarkably  direct. 


CHAPTER  IV. 

THE  PASSAGE  OF  THE  COL  DU  GEANT. 

Passes  of  the  Chain  of  Mont  Blanc — History  of  this  Pass — Pre- 
liminary Obstacles — Departure  from  Courmayeur — Ascent  of 
Mont  Frety — Experiment  on  the  Comparative  Intensity  of 
Moonlight,  Twilight,  and  that  of  a  Total  Eclipse — Granite  and 
Granite  Blocks  of  Mont  Frety — Arrival  on  the  Col — The  View 
History  of  De  Saussure's  Sojourn — And  of  his  Observations — 
The  Descent — Difficulties  of  the  Glacier — Follow  the  Track  of 
a  Chamois — Reach  the  Mer  De  Glace — Montanvert. 

And  followed  where  the  flying  chamois  leaps 


Across  the  dark  blue  rifts,  the  unfathom'd  glacier  deeps. 

Hemans. 

The  chain  of  which  Mont  Blanc  forms  the  culminating 
point  has  a  very  peculiar  structure,  and  is  connected  in  a 
remarkable  manner  with  the  great  chain  of  Alps.  One 
would  hardly  guess  from  the  common  maps,  that  Mont 
Blanc,  and  its  adjacent  tributaries,  form  a  kind  of  oval 
group  rather  than  a  portion  of  a  line  of  mountain  con- 
tinuous from  the  Mediterranean  to  the  Tyrol,  such  as 
the  Alps  are  usually  represented.  In  length  this  group 
extends  from  the  Col  du  Bonhomme,  on  the  confines  of 
the  Tarentaise,  to  the  Mont  Catogne,  in  the  valley  of 
St.   Branchier,   above   Martigny,  a  distance  of  thirty 
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English  miles  in  a  north-east  and  south-west  direction, 
whilst  its  breadth  at  right  angles  to  the  former,  from 
Chamouni  to  Courmayeur,  is  only  thirteen  English 
miles.  Now  to  perform  these  thirteen  miles,  a  tedious 
journey  of  two  days  (one  of  them  of  nearly  12  hours' 
walking,)  is  necessary,  because  this  chain  or  group 
being,  generally  speaking,  impassable,  must  be  gone 
round. 

To  avoid  so  great  a  circuit,  the  Col  du  Geant  offers 
the  shortest  passage  from  the  one  valley  to  the  other. 
It  forms  the  crest  of  the  chain,  where  the  western  branch 
of  the  Mer  de  Glace  takes  its  rise  ;  and,  notwithstanding 
its  immense  height,  it  would  probably  be  frequented 
but  for  the  dangers  of  the  glacier  on  its  northern  side. 
A  tradition,  common  to  this,  and  many  other  passes  of 
the  Alps,  states,  that  formerly  the  glacier  was  less  for- 
midable, and  that  communication  was  not  unfrequent 
between  Chamouni  and  Courmayeur.*  This  has  not 
occurred,  however,  within  some  centuries  from  the  pre- 
sent time.  The  passage  of  the  Col  du  Geant  appears 
to  have  been  reckoned  impracticable  as  late  as  1781. 
M.  Bourrit,  writing  in  that  year,  and  speaking  of  the 
aspect  of  that  branch  of  the  Mer  de  Glace  of  Chamouni 
called  the  Glacier  du  Tacul,  says,  with  respect  to  the 
crevasses:  — "  Elles  sont  si  effroyables  qu'elles  font 
desesperer  de  retrouver  jamais  la  route  qui  conduisait 
a  la  Val  d'Aoste."f  De  Saussure,  in  the  second  volume 
of  his  travels,  speaking  of  the  Glacier  du  Tacul,  does 
not  say  one  word  of  this  historical  passage  of  the  Alps, 
*  Bourrit,  Voyages,  I.  72.  f  lb.  L  106. 
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though  he  seems  to  have  thought  it  just  possible  that  the 
summit  of  Mont  Blanc  might  be  gained  in  this  direc- 
tion ;  *  and,  in  the  fourth  volume,  written  some  years 
later,  when  about  to  give  an  account  of  his  memorable 
residence  on  the  Col  du  Geant,  he  speaks  of  "  la  route 
nouvellement  decouverte" -{-  from  Chamouni  to  Cour- 
mayeur.     This  was  in  1788. 

There  is  said  to  be  a  passage  which  has  been 
effected  from  the  Glacier  de  Miage,  which  penetrates 
very  deeply  indeed  on  the  south  side  of  the  chain  of 
Mont  Blanc,  to  the  valley  of  Contamines,  by  the  glacier 
also  bearing  the  name  of  Miage,  on  the  north  side ;  but 
I  have  no  accurate  information  of  its  accomplishment, 
and  the  appearance  of  the  head  of  the  glacier  on  the 
south  side  gives  little  encouragement  to  the  attempt. 

One  other  passage  of  the  chain  has,  however,  been 
made,  and  that  is  by  the  Glacier  of  Le  Tour,  near  the 
Ool  de  Balme,  descending  by  the  Glacier  of  Salena  into 
the  Val  Ferret.  This  pass  has  since  the  earlier  editions 
of  this  work  been  traversed  and  described  by  me.J 

Such  are  the  only  known  passes  of  this  wild  country. 

I  was  induced  to  undertake  the  passage  of  the  Col 
du  Geant,  chiefly  for  two  reasons ;  in  the  first  place, 
from  a  desire  which  I  had  long  entertained  to  visit  a 
spot  rendered  memorable  by  De  Saussure's  extraor- 
dinary residence,  and  admirable  observations;  and, 
secondly,  having  occasion,  on  other  grounds,  to  visit 
Courmayeur,  and  to  return  to  Chamouni,  I  preferred 
any  alternative  to  that  of  experiencing  once  more  the 

*  §629.  f  §2025.  t  Travels  in  Norway,  &c. 
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tedium  of  either  of  the  circuits,  by  the  Cols  de  Bon- 
homme  and  La  Seigne,  on  the  one  hand,  or  the  Cols 
de  Ferret  and  Balme  on  the  other.  I  had  already  tra- 
versed the  former  three  times  on  foot  in  different  years ; 
and,  though  I  had  passed  the  latter  only  once,  I  wished 
to  avoid  a  repetition  of  so  long  and  dull  a  route. 

Accordingly,  having  reached  Courmayeur,  in  the 
beginning  of  July  1842,  by  the  Col  de  Bonhomme, 
in  order  to  go  to  Turin  to  see  the  total  eclipse  of  the 
sun,  my  resolution  was  taken  to  return  by  the  Col  du 
Geant. 

The  guides  of  Courmayeur  were,  with  one  exception, 
unacquainted  with  the  passage.  I  therefore  wrote  to 
Chamouni  about  the  middle  of  July,  desiring  my  old 
guide,  Jean  Marie  Couttet,  who  knew  the  passage  well, 
to  come  by  the  Col  de  Bonhomme,  on  the  19th,  to  be  ready 
to  return  by  the  Geant  on  the  20th.  I  had  previously 
ascertained  that  my  guide  of  Courmayeur,  Antoine  Pro- 
ment,  would  consent  to  undertake  the  passage  with  a 
single  competent  guide  of  Chamouni,  for  I  had  seen  so 
much  of  the  uselessness  and  inconvenience  of  numerous 
guides  on  such  expeditions,  that  I  resolved  to  take  two 
only.  Another  item  of  expense  and  trouble  was  saved 
at  the  suggestion  of  Proment.  Hitherto  the  passage 
had,  in  every  instance,  been  effected  in  two  days.  In 
starting  from  Chamouni,  the  Tacul  was  the  place  of  the 
first  night's  bivouac ;  and,  in  the  one  or  two  passages 
which  have  been  made  from  the  side  of  Courmayeur, 
the  travellers  had  slept,  or  at  least  lain  on  the  exposed 
and  almost  precipitous  face  on  the  southern  ascent,  which 
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offers  no  spot  at  all  adapted  for  the  most  indifferent 
night's  quarters.  Proment  suggested  passing  the  col 
without  any  halt,  as  the  first  part  of  the  way,  being 
without  danger,  might  be  performed  in  the  dark.  I 
determined,  accordingly,  to  leave  Courmayeur  in  the 
night,  and  to  reach  col  soon  after  sunrise,  or  at  least 
before  the  morning  was  far  advanced. 

Couttet  arrived  a  day  before  his  time,  and  the  day 
of  his  arrival  was  also  the  last  of  fine  weather,  which 
had  continued  almost  without  interruption  for  a  month. 
The  south  wind  began  to  blow,  the  dew  point  rose,  fogs 
covered  the  range  of  the  Cramont,  and  formed  a  belt 
along  the  chain  of  Mont  Blanc,  and  it  was  but  too 
evident  that  the  weather  was  deranged  for  some  days. 
The  provisions  were  ready,  the  guides  astir,  and  I  was 
called  at  midnight  of  the  19th,  to  consult  upon  the 
state  of  the  weather ;  when  it  was  unanimously  agreed 
to  be  unfit  for  such  an  expedition.  A  repetition  of  the 
same  occurrences  took  place  for  several  successive  days 
and  nights.  I  was  immoveably  fixed  in  my  purpose  to 
return  by  no  other  route,  and  as  resolute  not  to  attempt 
the  pass  but  with  the  finest  weather.  Proment,  who 
was  at  home,  bore  the  tantalizing  delay  philosophically 
enough,  but  Couttet  fretted  himself  into  such  a  state  of 
impatience,  that  I  believed  he  would  have  left  me,  and 
returned  to  Chamouni.  Sometimes  he  urged  me  to 
depart,  whatever  might  be  the  weather ;  but,  when 
the  hour  of  midnight  came,  and  the  council  was  called, 
his  better  sense  warned  him  not  to  make  so  rash  an 
attempt ;  then  he  tried  to  induce  me  to  give  up  the 
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plan,  and  return  by  the  Bonhomme  ;  —  anything  to 
avoid  the  ennui  of  Courmayeur.  But  I  was  inflexible. 
The  20th,  21st,  and  22d  July  were  spent  thus.  On 
the  evening  of  the  latter  day,  the  weather  gave  a 
promise  of  mending,  whilst  the  snow  which  had  fallen 
on  the  col,  and  even  a  great  deal  lower,  gave  the  pro- 
spect of  some  inconvenience  from  the  cold,  and  increased 
difficulty  in  passing  the  glacier.  Couttet  put  these 
prominently  before  me,  as  the  last  temptation  to 
abandon  my  project ;  but,  finding  me  resolute,  he  made 
up  his  mind  for  departure  that  night,  good  or  bad. 

I  was  called  a  little  after  midnight,  between  the 
22d  and  23d  July,  and  to  my  inexpressible  satisfaction, 
I  beheld  a  magnificent  calm  night,  illuminated  by  a 
moon  just  full.  I  had  sent  off  by  an  opportunity  some 
days  before  my  heavier  luggage,  so  that  my  pacquet 
was  soon  made.  I  carried,  as  usual,  my  barometer, 
hammer,  compass,  and  telescope  ;  one  guide  took  my 
little  knapsack,  and  the  other  a  similar  one  containing 
provisions.  I  took  some  soup  before  departing  ;  and 
we  were  detained,  and  my  temper  a  little  ruffled,  by  the 
stale  imposition  of  a  supplementary  bill,  containing 
items  left  out  by  inadvertence  in  the  regular  account 
paid  the  night  before,  which  was  presented  to  me  at 
one  o'clock  in  the  morning,  when  remonstrance  and 
appeal  were  alike  unavailing.  Travellers  who  under- 
take expeditions  beyond  the  common  run  of  excursions, 
cannot  be  too  much  put  upon  their  guard  against  the 
systematic  extortion  of  innkeepers,  seconded  by  the 
love  of  indulgence  of  their  guides.     The  better  way 
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would  be  to  let  the  guides  pay  for  themselves  in  every 
case. 

Being  fairly  on  foot  at  30  minutes  past  1  a.  m.  of  the 
23d  July,  my  ill-humour  was  soon  dissipated  by  the 
exquisite  beauty  of  the  scene  which  the  valley  of 
Courmayeur  presented.  The  full  moon  was  riding  at 
its  highest  noon  in  a  cloudless  sky — the  air  calm  and 
slightly  fresh,  blowing  very  gently  down  the  valley. 
The  village  and  neighbourhood  lay,  of  course,  in  all 
the  stillness  of  the  dead  of  night;  and  as  I  headed  our 
little  caravan,  and  walked  musingly  up  the  familiar 
road  which  led  to  the  Allee  Blanche  and  the  foot  of 
Mont  Blanc, — that  vast  wall  of  mountain,  crowned 
with  its  eternal  glaciers,  seemed  to  raise  itself  aloft, 
and  to  close  in  the  narrow  and  half  shaded  valley  of 
Courmayeur,  verdant  with  all  the  luxuriance  of  sum- 
mer, and  smelling  freshly  after  the  lately  fallen  rain. 
Of  all  the  views  in  the  Alps,  few,  if  any,  can,  to  my 
mind,  be  compared  with  the  majesty  of  this,  and  seen 
at  such  a  moment,  and  with  the  pleasing  excitement 
of  thinking,  that  within  a  few  hours  I  hoped  to  be 
standing  on  the  very  icy  battlements  which  now  rose  so 
proudly  and  so  inaccessibly,  it  may  be  believed  that  I 
had  never  before  regarded  it  with  so  much  complacency. 

Having  left  the  baths  of  La  Saxe  on  our  right,  we 
crossed  the  stream  descending  from  the  Val  Ferret,  and 
skirting  the  village  of  Entreves  under  the  guidance  of 
Proment,  who  knew  the  bye-paths  through  the  fields, 
we  gained,  after  about  an  hour  of  pleasant  walking,  the 
woods  of  larch  which  clothe  the  south-eastern  foot  of 
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the   Mont  Frety,  as  the  pasture-mountain   is   called, 
above  which  the   Col  du  Geant  stands.      The   Mont 
Frety  may  be  ascended  either  on  its  eastern  or  western 
side ;  both    are    steep   and  rugged,  but   not  difficult. 
Some  of  the  trees  are  of  considerable  size,  and  every 
now  and  then  from  between  their  trunks,  I  caught  an 
admirable  peep  of  the  still  scenery  of  the  low  country, 
bathed    in    moonlight,    whilst,    as    we    gradually    but 
steadily  ascended,  our  progress  was  measured  by  the 
successive  hills  or  mountains  which  we  left  below  our 
level :  first,  the  Montagne  de  la  Saxe — then  the  Pain 
de    Sucre — finally,  the   Cramont  itself   sunk  its  head 
amongst  more  distant  ranges  of   hills.     Couttet   had 
now  taken  the  lead,  and  kept  going  steadily  up  hill  at  a 
very  easy  measured  pace,  but  without  the  least  inter- 
mission.    In  this  way,  admirable  progress  is  made  ; 
the  mind  yields  to  the  monotony  of  the  exertion,  and 
ceases  to  measure  time,  or  to  long  for  a  remission  of  so 
moderate  an  effort.     The  footing  being  easy,  no  annoy- 
ance was  felt  from  the  want  of  full  daylight,  and  the  eye 
was  left  generally  free  to  dwell  on  the  objects  around. 
Two  hours  had  passed  from  the  time  of  starting 
before  we  emerged  from  the  larch  wood  upon  the  bare 
slope  of  Mont. Frety.     Twilight  was  beginning  to  make 
evident  progress  in  the  serene  sky  above  the  Col  Ferret. 
The  moon  was  still  high  in  the  south-west,  20°  or  25° 
above  the  horizon ;  and  I  was  curious  to   notice  the 
relative  intensity  of  the  moonlight  and  the  dawn  with 
reference  to  some  experiments  which  I  had  made  during 
the  total  eclipse  of  the  sun  a  fortnight  before.    On  that 
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occasion,  the  light  permitted  me  to  distinguish  small 
print  with  difficulty  in  the  open  air,  and  I  think  I  could 
not  have  read  writing.  I  compared  it  afterwards  to 
the  darkness  in  a  clear  evening  one  and  a  quarter  to 
one  and  a  half  hours  after  sunset.  The  moonlight  now 
was  evidently  incomparably  brighter  than  the  light  of 
the  eclipsed  sun,  and  enabled  me  to  read  writing  easily. 
As  we  ascended  the  slope  with  the  increasing  dawn  on 
the  right  hand,  and  the  setting  moon  on  the  left,  I  re- 
ferred continually  to  a  written  paper  in  my  hand,  to 
mark  the  moment  when  it  should  appear  equally  legible 
by  either.  The  difference  of  colour  of  the  light  caused 
some  difficulty.  It  was  the  contrary  of  what  we  usually 
perceive :  the  moonlight  seemed  yellow  and  warm,  the 
dawn  was  cold  and  grey.  This  was  evidently  no  illu- 
sion, and  arose  from  the  quantity  of  blue  rays  reflected 
by  the  large  surface  of  sky  whence  the  twilight  was 
derived.  At  3  h.  30  m.  a.m.,  I  judged  the  two  lights 
to  be  equal,  and  in  a  very  few  minutes  the  dawn  had  so 
manifestly  gained  upon  the  other,  that  it  showed  the 
method  to  be  susceptible  of  some  accuracy.  Now,  the 
summit  of  Mont  Blanc  was  not  touched  by  the  sun  until 
4  h.  20  m.  or  50  minutes  later.  This  corresponds  suffi- 
ciently well  with  my  former  estimate  of  the  darkness  of 
the  total  eclipse.  It  was  very  far  less  bright  than  the 
light  of  the  full  moon  ;  as  much  less,  in  fact,  as  the  dawn 
80  or  90  minutes  before  sunrise  (in  the  month  of  July) 
is  than  the  dawn  50  minutes  before  sunrise,  which  is 
probably  not  much  more  than  a  fourth  part. 

This  little  experiment  required  no  delay,  and  we  kept 
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always  advancing.  The  Mont  Frety  projects  consider- 
ably towards  Conrmayeur  from  the  great  chain,  although, 
viewed  from  below,  it  seems  an  almost  precipitous  slope. 
There  is  a  ravine  on  either  hand,  the  highest  portion 
of  which  contains  a  glacier — the  Glacier  clu  Mont  Frety 
on  the  west,  and  the  Glacier  d'Entreves  on  the  right.* 
What  may  be  called  the  summit  of  Mont  Frety  is  a  green 
pasturage,  interspersed  with  enormous  blocks.  By  fre- 
quent examination  from  below  with  a  telescope,  I  had 
satisfied  myself  that  the  upper  part  was  of  granite,  over- 
lying strata  of  limestone,  which  dipped  inwards  at  a 
considerable  angle,  and  also  that  the  blocks  on  the  sum- 
mit were  granitic  masses  removed  from  some  distance; 
both  of  these  conjectures  were  confirmed  by  examination. 
The  dimness  of  twilight  permitted  me  only  to  ascertain 
generally  the  fact  of  the  superposition  of  the  granite  to 
the  limestone.  As  I  approached  the  level  of  the  scat- 
tered blocks  of  granite,  I  was  struck  by  the  peculiarity 
of  their  position.  These  enormous  masses  lie  on  an 
isolated  ridge  of  very  little  extent,  and  on  a  steep  decli- 
vity. There  are  ravines  on  either  hand ;  precipices 
above,  and  the  valley  nearly  3000  feet  below.  The 
level  at  which  they  occur  is  very  remarkably  preserved  ; 
and  without  by  any  means  vouching  for  the  explanation, 
they  seem  to  me  not  to  have  alighted  on  this  promon- 
tory in  the  course  of  rolling  down  from  the  cliffs  above, 
which  is  scarcely  probable,  but  rather  to  have  been  de- 
posited by  the  glaciers  descending  on  either  hand.  If 
those  glaciers  formerly  reached  the  valley  beneath — 
*  These  are  the  names  given  by  De  Saussure,  §  2035, 
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which  is  not  unlikely — they  probably  occasioned  the 
remarkable  deposit  of  boulders  exactly  opposite  to 
Mont  Frety,  on  the  farthest  or  south  side  of  the  torrent 
of  Val  Ferret,  described  in  the  last  chapter.  I  have 
only  to  add,  that  the  granite  of  the  boulders  #n  Mont 
Frety  does  not  resemble  the  rock  on  which  they  lie, 
being  more  crystalline,  and  evidently  derived  from  the 
neighbourhood  of  the  Col  du  Geant.  The  blocks  in 
the  valley  have  the  same  character. 

Having  passed  the  sort  of  top  or  prominent  flat  of 
Mont  Frety,  and  having  now  arrived  at  the  foot  of  the 
final  ascent  after  three  hours  of  continuous  walking 
without  any  pause,  we  halted  by  a  spring  to  break  our 
fast  at  30  minutes  past  4. 

The  sun  was  just  about  to  rise,  and  this  was  the 
coldest  period  of  the  morning ;  at  the  height  which  we 
had  now  reached  the  frost  was  pretty  intense,  and  the 
herbage  white  and  crisp.  I  breakfasted  heartily  on 
hard  eggs  and  cold  tea,  of  which  I  had  brought  a  good 
store  in  a  gourd.  After  a  halt  of  about  20  minutes, 
we  proceeded,  the  cold  continuing  sharp — the  ther- 
mometer was  30°. 

The  ascent  now  began  in  earnest,  and,  before  long, 
we  had  left  all  grassy  slopes  behind,  and  clambered 
upon  the  bare  rock.  This  was  at  first  precipitous, 
though  not  dangerous.  I  had  so  completely  studied 
the  route  with  the  telescope  from  the  Cramont,*  that  I 

*  The  vignette  on  the  next  page  gives  an  imperfect  representa- 
tion of  the  ascent  of  the  Col  du  Geant  as  seen  from  the  Cramont. 
It  is,  however,  somewhat  deficient  both  in  clearness  and  accuracy. 
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should  have  had  no  difficulty  in  selecting,  had  it  been 
necessary,  the  easiest  path.  There  was  but  one  point 
where  it  was  necessary  to  touch  the  snow,  and  that 


but  for  a  few  steps.  Keeping  always  along  the  ridge, 
we  climbed  patiently  amongst  the  loose  masses  of  rock, 
which  it  required  some  care  not  to  overthrow  upon  one 
another.  We  were  yet  nearly  1000  feet  below  the  top, 
where  Couttet  felt  his  breathing  a  little  affected, 
though  not  distressingly  so.  This  is  a  symptom  very 
common,  and  depending  much  upon  the  state  of  health 
at  the  time.     I  scarcely  felt  it  even  at  the  top  ;  but  in 
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1841  I  was  distinctly  incommoded  at  a  lower  level  on 
the  ascent  of  the  Jungfrau.  The  guides  say  that  it 
depends  upon  the  state  of  the  air ;  and  David  Couttet 
has  assured  me,  that  on  some  days,  he  and  his  brother 
have  simultaneously  felt  inconvenience  from  the  action 
of  the  lungs  at  very  moderate  elevations.  Continuing 
steadily  to  mount,  and  invigorated  rather  than  incom- 
moded by  the  sun's  rays,  which  now  began  to  beat 
upon  us,  we  reached  the  summit  with  scarcely  any  halt 
at  20  minutes  past  7  a.m.,  or  in  5  hours  50  minutes 
from  Courmayeur.  The  vertical  elevation  is  7000 
English  feet,  and  it  never  before  occurred  to  me  to 
make  a  long  ascent  so  nearly  in  one  right  line.  The 
point  at  which  we  arrived,  (marked  a  in  the  sketch)  is 
the  very  lowest  point  of  the  chain,  and  is  precisely 
at  De  Saussure's  station. 

The  disagreeable  feeling  of  cold  had  now  entirely 
subsided.  The  sun's  rays  had  taken  off  the  frosty 
chill,  though,  in  consequence  of  our  increased  height, 
the  thermometer  was  only  29°,  we  established  ourselves, 
nevertheless,  not  uncomfortably,  in  a  hollow  of  the 
rock  facing  the  south,  where  we  could  rest  after  this, 
the  most  toilsome  though  not  the  most  difficult  part  of 
the  day's  work,  and  survey  the  astonishing  prospect 
which  was  spread  out  before  us. 

We  were  at  a  height  of  11,140  feet  above  the  sea. 
It  is  very  rare  to  be  at  this  elevation  at  so  early  an 
hour  as  seven  in  the  morning,  and  still  rarer  to  com- 
bine this  essential  for  a  distant  prospect  with  such 
magnificent  weather  as  the  day  in  question  afforded. 
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The  atmosphere  was,  perhaps,  as  the  event  proved,  too 
clear  for  very  permanently  fine  weather, — not  a  cloud 
— not  even  a  vapour  was  visible.  The  air  of  this  lofty 
region  was  in  the  most  tranquil  state.  Eange  over 
range  of  the  Alps,  to  the  east,  south,  and  west,  rose 
before  us,  with  a  perfect  definition  up  to  the  extreme 
limit  which  the  actual  horizon  permitted  us  to  see. 
Never  in  my  life  have  I  seen  a  distant  mountain  view 
in  the  perfection  that  I  did  this,  and  yet  I  have  often 
been  upon  the  alert  to  gain  the  summits  before  the 
hazy  veil  of  day  had  spread  itself. 

Perhaps  it  enhanced  my  admiration  of  the  scene, 
that  a  great  part  of  the  labyrinth  of  mountains  were 
familiar  in  their  forms  to  my  eye,  and  that  from  having 
penetrated  many  of  their  recesses  in  different  journeys, 
this  wide  glance  filled  my  mind  with  a  pleasing  confu- 
sion of  the  images  of  grandeur  and  beauty  which  had 
been  laboriously  gathered  during  many  pedestrian  tours, 
whose  course  and  bounds  I  now  overlooked  at  a  glance. 
To  the  eastward,  the  Mont  Cervin,  with  its  obelisk 
form,  never  to  be  mistaken,  presented  evidently  the 
same  outline  as  I  had  sketched  last  year,  from  a  point 
diametrically  opposed,  near  Zermatt ; — close  to  it,  on 
the  left,  rose  another  peak,  which  I  conjectured  and 
afterwards  ascertained  to  be  the  Dent  d'Erin.*  A 
little  to  the  right,  most  exquisitely  defined  in  outline, 

*  I  cannot  positively  assert  that  the  Mont  Cervin  is  visible  from 
the  very  col.  I  rather  think  not,  but  I  saw  it  as  described  from 
a  little  lower  level.  I  verified  my  recognition  of  the  mountains, 
on  the  spot,  by  the  excellent  reduced  map  of  the  Sardinian  Govern- 
ment triangulation,  connecting  France  with  Italy. 
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yet  with  every  detail  delicately  subdued  by  the  un- 
definable  blue  of  immense  distance,  was  the  whole 
mass  of  Monte  Rosa,  the  rival  of  Mont  Blanc,  with  its 
many  heads  of  nearly  equal  height,  whose  geography  I 
looked  forward  to  exploring  in  the  course  of  the  sum- 
mer. The  hirsute  and  jagged  rocks  of  the  Valpelline 
and  its  neighbourhood  formed  the  base  out  of  which  the 
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chain  of  Monte  Rosa  seemed  to  rise  ;  and  a  little  more 
to  the  right  lay  the  indentation  of  the  Val  d' Aoste, 
well  marked  by  the  complete  separation  which  it  forms 
between  the  mountains  just  mentioned  and  those  which 
formed  the  middle  group  of  the  picture,  the  savage 
chain  of  Cogne  to  the  south  of  Aoste.  These  moun- 
tains (which  I  had  partly  traversed  in  1839)  contain 
many  summits  of  11,000  and  12,000  feet  high,  scarcely 
known  even  by  name,  such  as  the  Becca  di  None, 
11,738  English  feet  above  the  sea,  which  has  been 
repeatedly  ascended  by  M.  Carrel  of  Aoste,  who  even 
passed  the  night  of  the  7  th  July  there,  in  order  to 
witness  the  solar  eclipse : — the  Montagne  de  Cogne, 
the  Grand  Paradis,  and  the  Aiguille  de  la  Sassiere,  all 
streaming  with  glaciers.  These  were  flanked  on  the 
left  by  the  stern  grey  mountains  of  Champorcher,  and 
on   the    right   by  the   snowy  wastes    of  the   Ruitor. 
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Behind  the  last  rose  the  vast  mass  of  Mont  Xseran, 
which  completely  conceals  the  Alpine  chain  beyond, 
and  of  course  the  Monte  Viso,  which  I  had  hoped  to 
have  recognised.  Hitherward  from  the  Ruitor  the  pass 
of  the  Little  St.  Bernard  carries  the  eye  to  the  valley 
of  the  Isere,  whose  whole  course  I  had  also  followed  up 
to  its  parent  glaciers  in  the  year  1839.  Then  a  fresh 
range  of  snowy  mountains  to  the  right,  above  which 
rises  conspicuous  the  Aiguille  de  la  Vanoise,  (between 
Moutiers  and  Lanslebourg,)  a  mountain  which,  for 
elegance,  vies  with  any  in  the  whole  chain.  To  the 
west,  and  beyond,  stood  forth  in  clear  perspective  the 
yet  more  distant  range  of  Mont  Thabor,  separating  the 
valleys  of  the  Arc  and  the  Durance ;  and  Savoy  from 
France.  There,  a  very  well  defined,  though  very 
distant  group  of  familiar  forms  reached  my  eye.     It 


Profile  of  Mont  Pelvoux. 

was  the  Mont  Pelvoux  in  Dauphine,  rising  proudly 
from  its  rugged  basis  of  lofty  hills,  the  highest  moun- 
tain between  Mont  Blanc  and  the  Mediterranean,  and  of 
which  I  had  laboriously  made  the  circuit  in  1841,  in 
company  with  Mr.  Heath,  by  passing  cols  which  are 
themselves  above  10,000  feet  in  height.  The  adjacent 
mass  of  Les  Grandes  Eousses,  sloping  towards  Grenoble, 
closed  this  admirable  panorama,  which  was  thus  cut  short 
exactly  where  it  would  have  become  uninteresting,  by 
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the  colossal  mass  of  Mont  Blanc,  which,  with  its  huge 
sentinel,  the  Mont  Peteret,  (that  vast  rocky  Aiguille 
which  guards  it  on  the  side  of  the  Allee  Blanche,) 
stood  forth  in  the  closest  proximity,  and  still  at  a 
height  of  4600  feet  above  us. 

I  will  not  stop  to  describe  the  appearance  of  the 
valleys  immediately  beneath  us,  and  of  which  the  eye 
seized  at  once  the  ground  plan  from  the  great  height 
at  which  we  stood.  It  is  very  rare,  as  I  have  observed, 
to  find  so  long  and  uniform  a  slope,  affording  a  clear 
view  to  the  very  bottom,  near  8000  feet  deep.  The 
Allee  Blanche,  with  its  glaciers,  its  lake,  and  its 
torrents,  all  in  piano,  the  peaks  of  the  Mont  Chetif, 
and  even  the  Cramont,  now  completely  subdued,  the 
monotonous  length  of  the  Yal  Ferret,  the  hamlets  of 
Courmayeur  and  La  Saxe  almost  at  our  feet,  and  the 
meadows  of  St.  Didier,  green  as  an  emerald,  and  set 
in  a  solid  chasing  of  precipices,  begirt  with  pines, — all 
these  familiar  objects  scarcely  withdrew  my  attention 
from  the  magnificence  of  the  wide  Alpine  view  beyond. 

The  barometer  (one  of  Bunten's)  had  been  set  up  on 
our  arrival,  and  whilst  admiring  the  scenery,  a  second 
and  more  substantial  breakfast  of  cold  fowl  was  pro- 
ceeding with  marked  advantage  to  the  prospects  of  the 
journey, — for  our  appetites  were  excellent.  I  scarcely 
tasted  the  wine,  and  not  at  all  of  the  brandy  which 
Couttet  had  plentifully  provided  and  liberally  partook 
of.  We  had  yet  many  hours'  walk  in  the  heat  of  the 
day,  over  dry  snowT,  where  no  drop  of  water  is  ever 
seen. 
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The  barometer  had  been  exposed  for  forty  minutes 
in  the  shade,  and  was  now  carefully  observed.  It  stands 
.08  millimetre  lower  than  the  corrected  barometer  at 
Geneva  Observatory. 

rui  a„  nx, 4.    iqao  \          Barom.         Att.  Tlier.      Det.  Ther. 

Col  du  Geant,  1842.       £         mm  Cent#  Fahr> 

23d  July,  8  h.  0  m.  A.  m.,  )        507.9         +  0.6        29.8° 

The  following  had  been  the  readings  at  Courmayeur 
(hotel  de  l'Ange,  second  floor)  the  previous  day,  during 
the  whole  of  which  the  barometer  had  been  steadily 
rising : — 


,  4  A.M. 

657.5 

18.0 

10  „ 

659.4 

18.3 

61 

12   „ 

659.8 

18.1 

62 

4  P.M. 

660.25 

18.0 

65 

%  » 

660.85 

15.7 

55 

19l 
1Zt2     » 

661.35 

17.5 

50 

The  corresponding  height  of  the  barometer  at  Geneva 

was, 

729.85  m.m.  at  0°  cent.     D.  T.  17°  2  cent. 

whence  the  height  of  the  Col  du  Geant  above  Geneva 
is  9803  feet,*  above  the  sea  11,146  feet.  Above  Cour- 
mayeur, by  the  previous  observations,  6979  feet.  The 
Col  du  Geant,  by  observations  at  the  Montanvert,  on 
arriving  there,  is  4841  feet  above  that  station.  This 
result  we  shall  afterwards  find  to  agree  with  the  direct 
comparison  with  Geneva,  and  hence  we  are  disposed  to 
place  the  Col  du  Geant  at  11,146  feet  above  the  level 

*  Calculated  both  by  Baily's  Tables  and  those  of  the  French 
"  Annuaire." 

E 
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of  the  sea.  De  Saussure  determined  it,  trigonometrically, 
by  reference  to  Chamouni,  using  the  Aiguille  du  Midi 
as  an  intermediate  point  seen  from  both,  and  taking 
the  barometrical  height  of  Chamouni,  he  obtained  for 
the  Col  da  Geant  1747  toises,  or  11,172  English  feet. 
By  his  seventeen  days'  barometrical  observations,  com- 
pared with  simultaneous  ones  at  Chamouni,  he  obtained 
by  the  formula  of  Trembley,  16  toises  less,  reducing 
the  height  to  11,070  English  feet.  I  have  recalculated 
his  simultaneous  observations  at  the  Col  du  Geant  and 
Geneva,  and  have  obtained  so  low  a  result  as  11,028 
feet. 

The  rock  under  which  we  breakfasted  had  supported 
the  "  Cabane"  of  De  Saussure.  I  pleased  myself  with 
contemplating  a  board  which  yet  remained  of  the  ma- 
terials of  his  habitation,  and  a  very  considerable  quan- 
tity of  straw,  which  lay  under  the  stones  which  had 
formed  its  walls.  The  frosts  of  this  elevation  had 
preserved  the  straw  in  a  pretty  fresh  state  for  half  a 
century.  There  was  also  an  empty  bottle  entire.  This, 
indeed,  had  no  claim  to  be  so  old,  but  it  might  be  a 
relic  of  another  illustrious  guest, — M.  Elie  de  Beaumont, 
the  last  traveller  but  one,  who,  seven  years  ago,  had 
passed  this  wild  spot. 

De  Saussure's  habitation,  as  figured  very  intelligibly 
in  the  fourth  volume  of  his  work,  consisted  of  a  wretched 
stone  hovel,  six  feet  square,  and  two  tents.  Here  this 
remarkable  man  passed  sixteen  days  and  nights,  keeping, 
together  with  his  son,  M.  Theodore  de  Saussure  (the 
only  surviving  sharer  of  the  expedition),  almost  perpe- 
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tual  watch  upon  the  instruments  which  he  had  under- 
taken to  observe.  No  system  of  connected  physical 
observations,  at  a  great  height  in  the  atmosphere,  has 
ever  been  undertaken  which  can  compare  with  that  of 
De  Saussure.  At  any  time  such  self-denial  and  per- 
severance would  be  admirable,  but  if  we  look  to  the 
small  acquaintance  which  philosophers  of  sixty  years 
ago  had  with  the  dangers  of  the  higher  Alps,  and  the 
consequently  exaggerated  colouring  which  was  given 
to  them,  it  must  be  pronounced  heroic. 

De  Saussure  and  his  son  arrived  at  the  Col  du 
Geant  on  the  3d  July  1788,  accompanied  by  a  number 
of  guides  and  porters,  who  carried  two  tents,  and  the 
utensils  required  for  a  long  residence,  having  slept  by 
the  Lake  of  the  Tacul.  On  the  19th  of  the  same 
month  he  descended  on  the  side  of  Courmayeur,  hav- 
ing remained  seventeen  days  at  this  great  elevation. 
It  may  be  believed  that  those  guides  who  remained  to 
share  the  wretched  accommodations  of  this  truly  philo- 
sophical encampment,  were  not  a  little  exhausted  by 
the  tedium  of  such  prolonged  hardships.  De  Saussure 
states,  that  he  believes  they  secreted  the  provisions 
appropriated  to  the  day  of  their  descent,  in  order  to 
render  impossible  a  prolongation  of  their  exile  from  the 
world.  The  astonishment  of  the  country  people  on 
the  side  of  Piedmont,  whence  the  position  of  De  Saus- 
sure's cabin  is  distinctly  visible,  it  may  be  believed,  was 
great;  and  it  naturally  showed  itself  in  the  form  of 
superstition.  It  is  still  well  remembered  at  Cour- 
mayeur, that  that  month  of  July,  having  been  exceed- 
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ingly  dry,  the  report  arose,  that  the  sorcerers  who  had 
established  themselves  on  the  mountain  had  stopped  the 
avenues  of  rain,  and  that  it  was  gravely  proposed  to 
send  a  deputation,  to  dislodge  them  by  force, — a  task, 
probably,  of  some  difficulty,  for  a  few  men  could  defend 
the  Col  du  Geant  against  an  army. 

If  we  look  to  what  was  accomplished  by  these  inde- 
fatigable observers,  we  shall  find,  that  it  was  fully 
commensurate  to  the  efforts  made  to  attain  it.  Scarcely 
a  point  in  the  "  Physique  du  Globe/ '  which  was  not 
illustrated  by  their  experiments.  Geology,  meteorology, 
and  magnetism,  were  amongst  the  most  conspicuous. 
I  will  pause  a  moment  to  state  some  of  their  leading 
results,  which,  as  respect  meteorology,  are  of  permanent 
and,  even  now,  almost  of  unique  interest  in  the  science. 
It  were,  indeed,  to  be  desired,  that  the  original  regis- 
ters, which  are  understood  to  be  in  the  possession  of 
the  family,  were  published  entire. 

After  mentioning  the  few  observations  which  could 
be  made  on  the  plants  and  animals  of  this  wild  spot, 
and  the  rocks  of  which  the  col  is  composed,  the 
Meteorological  Observations  are  next  discussed.* 
These  were  conducted  every  two  hours,  from  4  a.m.  to 
midnight,  by  the  alternate  care  of  M.  de  Saussure  and 
his  son.  We  extract  the  following  from  the  simple 
history  of  their  days,  each  so  like  another,  as  to  make 
the  time  seem  to  pass  with  extreme  rapidity  : — "  Vers 
les  10  heures  du  soir  le  vent  se  calmoit ;  e'  etoit  Theure 
ou  je  laissais  mon  fils  se  coucher  dans  la   cabane ; 

*  Voyages,  £  2049. 
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j'allais  alors  dans  la  tente  de  laboussole  me  blottir  dans 
ma  fourrure,  avec  une  pierre  chaude  sous  mes  pieds, 
prendre  des  notes  de  ce  que  j'avais  fait  dans  la  journee. 
Je  sortais  par  intervalle  pour  observer  mes  instrumens 
et  le  ciel,  qui  presque  toujours  etait  alors  de  la  plus 
grande  purete.  Ces  deux  heures  me  paroissaient 
extremement  douces :  j'allois  ensuite  me  coucher  dans 
la  cabane  sur  mon  petit  matelas  etendu  a  terre  a  cote 
de  celui  de  mon  fils ;  et  j'y  trouvois  un  meilleur  som- 
meil  que  dans  mon  lit  de  la  plaine."* 

The  mean  height  of  the  barometer  during  85  obser- 
vations was  227.355  French  lines.  At  Chamouni  the 
corresponding  mean  height  was  300.638  lines,  and  at 
Geneva  323.668  lines,  the  temperatures  of  the  air  being 
3°.630,  17°.288,  and  19°.934  Keaumur,  respectively. 
The  temperature  of  the  mercury  of  the  barometer  is 
not  given.  De  Saussure  clearly  established,  —  at  a 
period,  too,  when  the  diurnal  variations  of  the  baro- 
meter were  little  attended  to, — that  these  oscillations 
are  reversed  in  their  direction  at  great  heights,  the  baro- 
meter standing  highest  at  2  o'clock  in  the  day,  and 
lowest  in  the  morning  and  evening.      f 

His  thermometric  observations  are  not  less  interest- 
ing or  original.  His  deduction  of  the  law  of  decrease 
of  temperature  in  the  atmosphere  is,  probably,  the  best 
that  we  yet  possess,  1°  Eeaumur  for  100  toises  of 
ascent.  He  shows  that  a  decreasing  arithmetical  pro- 
gression satisfies  the  observations  better  than  the  har- 
monic law  proposed  by  Euler ;  he  points  out  the  im- 

*§2032. 
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portance  of  his  conclusions  to  the  theory  of  astronomical 
refractions  ;  he  insists  on  the  diminishing  range  of  daily 
and  annual  temperature  as  we  ascend,  and  observes, 
that  this  causes  a  corresponding  daily  and  annual 
change  in  the  rate  of  decrement  with  height ;  and  he 
shows  that  he  had  a  clear  idea  of  space  possessing  a 
definite  temperature  at  a  distance  from  any  planetary 
body.  He  considers,  with  much  neatness  and  simpli- 
city, the  variations  in  the  progress  and  extremes  of 
daily  temperature  in  the  month  of  July  at  the  three 
stations  of  the  Col  du  Geant,  Chamouni,  and  Geneva. 
The  mean  daily  ranges  were 

4°.257  Reaumur, 

10.092, 

11.035, 

or  in  the  proportion  of  2  to  5  nearly  at  the  first  and 
last  stations.  The  progress  of  the  diurnal  warmth  is 
most  rapid  at  the  higher  station,  for  whilst  the  lowest 
temperature  of  the  night  occurred  at  all  the  stations  at 
4  a.m.,  the  mean  temperature  of  the  day  was  already 
attained  at  6  a.m.  at  the  col,  at  Chamouni  at  8,  at 
Geneva  only  at  9  a.m.  These  experiments  are 
amongst  the  most  definite  and  exact  which  we  yet 
possess  on  these  subjects.* 

On  solar  radiation  the  experiments  of  De  Saussure 
were  not  so  conclusive  as  on  most  other  subjects.  He 
employed  undefended  thermometers,  exposed  in  the  sun 

*  See  a  paper  on  the  Diminution  of  Temperature  with  Height 
in  the  Atmosphere,  and  on  the  Diurnal  Curves. — Edinburgh 
Trans,  xiv.  489. 
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and  shade,  and  generally  not  even  blackened.  Hence 
the  difference  of  these  was  always  trifling,  and  depended 
fully  as  much  on  the  force  of  the  wind,  (as  he  himself 
acutely  notices,)  as  upon  any  other  circumstance.  The 
effect  of  radiation  from  the  surface  of  the  snow,  reducing 
its  temperature  below  that  of  the  surrounding  air,  he 
seems  to  have  particularly  noticed;  and  though  he 
quotes  Dr.  Wilson's  paper  on  the  subject,  (§  2054,) 
it  may  be  inferred,  that  he  was  not  familiar  with 
that  curious  observation  at  the  time  of  his  own  experi- 
ment. 

This  remark,  however,  seems  to  have  led  him  to 
make  some  most  interesting  observations  on  the  tem- 
perature of  the  interior  mass  of  snow.  He  notices  that 
the  hard  crust  of  congealed  snow  on  the  Col  du  Geant 
extended  to  the  depth  of  only  some  inches,  and  that 
below  that,  down  to  12  feet,  the  temperature  was  con- 
tinually 0°  Eeaumur,  or  the  freezing  point.  The 
following  passage,  in  which  De  Saussure  reasons  re- 
specting the  progress  of  the  winter's  cold  into  masses 
of  snow  and  ice,  compared  to  that  in  common  soils,  is 
so  important  to  the  modern  theories  of  glaciers,  and  is, 
I  think,  so  just,  that  I  will  quote  it  entire  : — "  La 
croute  gelee,"  says  he,  "  qui  recouvre  les  neiges,  est 
sans  doute  plus  epaisse  en  hiver  qu'en  ete  ;  je  ne 
crois  cependant  pas  qu'elle  ait  plus  de  dix  pieds 
d'epaisseur,  et  je  suis  persuade,  qu'au  dela  de  cette 
profondeur  les  neiges  demeurent  tendres,  et  comme  en 
ete,  au  terme  de  la  congelation.  En  effet  si  Ton 
adopte  le  principe  que  j'ai  pose  dans  1' article  precedent e 
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que  la  difference  entre  la  temperature  des  plaines  et 
celle  des  hautes  montagnes  n'est  hiverque  les  deux 
tiers  de  ce  qu'elle  est  en  ete,  on  verra  que,  puisque  la 
temperature  moyenne  du  Col  du  Geant,  n'est  en  ete 
que  de  15  degres  plus  froide  que  celle  de  Geneve,  elle 
ne  le  sera  que  de  10  en  hiver.  Ainsi  comme  nos  plus 
grands  froids  n'excedent  gueres  15  degres  au  dessous 
de  zero,  ceux  du  col  n'excederoint  gueres  25,  et  ceux 
de  la  cime  du  Mont  Blanc  30  ou  31  ;  ce  qui  est  un  peu 
moins  que  les  plus  grands  froids  de  St.  Petersbourg. 
Or,  puisqu'  a  la  baie  de  Hudson,  dont  le  climat  est 
beaucoup  plus  froid  que  celui  de  St.  Petersbourg,  la  terre 
ne  gele  qu'  a  la  profondeur  de  16  pieds  anglais,  environ 
15  pieds  de  France,  on  ne  s'ecartera  pas  beaucoup  de 
la  verite  en  supposant  que,  sur  les  hautes  cimes  des 
Alpes,  la  neige  ne  gele  en  hiver  qu'  a  10  pieds  de  pro- 
fondeur ;  surtout  si  Ton  considere  que  la^neige  se  laisse 
penetrer  par  le  froid  plus  difficilement  que  la  terre/7* 
These  views  will  be  found  to  be  in  accordance  with 
those  which  have  lately  been  brought  forward  to  illus- 
trate the  Theory  of  Glaciers. 

On  the  electricity  of  the  atmosphere,  De  Saussure 
made  many  observations  on  the  Col  du  Geant,  of  which 
it  may  be  said,  that  the  imperfections  were  those  of 
every  observation  of  the  kind,  and  that  even  at  the 
present  day,  it  would  be  difficult  to  suggest  very 
material  improvements.  He  found  the  diurnal  varia- 
tions similar  to  those  at  the  same  season  in  the  plains, 
showing  that  variation  of  temperature  merely  is  not 

*  Voyages,  §  2054. 
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the  cause  of  the  dissimilar  phenomena  presented  at 
different  seasons. 

A  very  interesting  chapter  refers  to  experiments  on 
evaporation,  and  the  dryness  of  the  air,  which,  though 
tinged  by  the  erroneous  views  on  Hygrometry  then  pre- 
valent, present  several  results  of  value.  The  rate  of 
evaporation  was  determined  by  the  ingenious  device  of 
exposing  a  moistened  cloth  on  a  stretching  frame,  whose 
loss  of  weight,  in  a  given  time,  was  determined  by  means 
of  a  nice  balance.  He  thus  ascertained,  by  direct  ex- 
periment, "  that,  other  things  being  the  same,  with 
respect  to  temperature  and  dryness,  a  diminution  of  about 
one-third  in  the  density  of  the  air  doubles  the  amount 
of  evaporation."* 

Besides  these,  we  have  observations  of  great  interest 
upon  clouds,  the  formation  of  hail,  an  elaborate  series  of 
experiments  upon  the  blue  colour  of  the  sky,  with  the 
cyanometer  invented  by  himself,  on  falling  stars,  on  the 
colour  of  shadows,  on  the  transparency  of  the  air,  on  the 
scintillation  of  stars,  and  on  the  duration  of  twilight. 
He  observed  a  sensible  twilight  when  the  sun  was  45° 
below  the  horizon,  instead  of  18°,  as  is  usually  reckoned 
in  the  plains.  Pictet  concludedt  that  this  reflected 
light  was  derived  from  an  elevation  in  the  atmosphere 
of  121  leagues,  where  the  air  must  be  inconceivably 
rare,  if  indeed  it  exist  at  all.  It  seems  so  much  more 
natural  to  suppose,  as  Arago  has  done,  that  the  light  of 
twilight  has  undergone  several  successive  reflections,  from 
comparatively  dense  air,  that  one  wonders  that  so  pro- 

*  g  2063.  f  De  Saussure,  Voyages,  §  2090,  note. 
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bable  an  opinion  was  not  earlier  held.  De  Saussure 
likewise  made  use  of  the  influence  of  light  in  facilitating 
certain  chemical  operations,  as  a  measure  of  the  inten- 
sity of  light  at  the  Col  du  Geant,  compared  to  the  level 
of  Geneva. 

Besides  all  these  varied  subjects  of  inquiry,  we  find 
that  De  Saussure  devoted  particular  attention  to  the 
phenomena  of  magnetism  on  the  Col  du  Geant.  Indeed, 
it  was  one  of  his  chief  objects,  as  was  shown  by  the 
extreme  pains  which  he  bestowed  on  the  arrangement 
and  observation  of  his  magnetic  apparatus.  Seven 
times  was  the  pedestal  of  his  variation  instrument  con- 
structed before  it  presented  sufficient  stability  to  afford 
consistent  results,  and  it  is  not  easy  to  appreciate  the 
zeal  which,  in  such  trying  circumstances,  returned  so 
often  to  the  fulfilment  of  its  object.  He  found  the 
diurnal  variations  to  subsist  at  this  height  as  at  Geneva 
and  Chamouni,  and  to  have  generally  the  same  direc- 
tion. Their  magnitude  did  not  appear  to  be  consider- 
ably altered.  He  was  also  probably  the  first  person 
who  attempted  to  inquire,  whether  the  terrestrial  mag- 
netic intensity  is  sensibly  diminished  at  these  great 
heights.  The  observations  made  at  Chamouni  and  the 
Col  du  Geant,  at  nearly  the  same  temperature,  agree 
very  closely,  and  do  not  seem  to  warrant  the  supposi- 
tion towards  which  De  Saussure  seems  to  lean  (though 
with  his  usual  caution),  that  the  diminution  was  very 
apparent.* 

*  §  2103.     See  also  a  paper  by  the  author,  Edin.  Transactions, 
vol.  xiv.  p.  22. 
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In  reviewing  thus  hastily  the  results  of  the  memorable 
journey  of  De  Saussure,  we  cannot  but  be  struck  with 
the  completeness  of  a  plan  of  observation  in  terrestrial 
physics,  to  which  it  would  be  difficult,  even  at  the  pre- 
sent day,  to  make  any  considerable  addition,  except  as 
to  methods.  Himself  on  the  borders  of  fifty,  and  with 
the  assistance  only  of  his  son,  at  the  age  of  eighteen,  he 
filled  actively  the  part  of  geologist,  naturalist,  and  phy- 
sician, during  seventeen  days  and  nights,  at  a  height 
which,  but  a  few  years  before,  was  believed  to  be  inac- 
cessible in  Europe,*  and  where  it  might  well  have  been 
doubted  whether  human  life  could  continue  to  be  sup- 
ported. Whilst  the  ascent  of  Mont  Blanc  has  ever  been 
considered  De  Saussure's  most  popular  claim  to  his  de- 
served reputation,  the  annals  of  science  will  register  the 
residence  on  the  Col  du  Geant  as  the  more  striking,  as 
well  as  more  useful  achievement. 

I  left  the  col  to  descend  its  northern  side  towards 
Chamouni  at  8  a.m.  A  few  steps  brought  me  to  the 
edge  of  the  glacier,  which  may  be  considered  as  the 
head  of  the  Mer  de  Glace  in  this  direction.  The  view, 
though  very  grand,  wants  the  effect  of  distance  which 
the  southern  panorama  presented.  The  summit  of 
Mont  Blanc  is  perfectly  distinct ;  but  it  appears  close 
at  hand,  and  its  elevation,  though  still  4600  feet  above 
the  spectator,  loses  somewhat  of  its  grandeur  from  its 
apparent  proximity.      The  chain   of  Aiguilles,   which 

*  "  Environ  180  toises  plus  haut  que  la  cime  du  Buet,  qui 
passait  il  y  a  quelques  annees  pour  la  sommite  accessible  la  plus 
elevee  des  Alpes."—  Voyages,  £  2032. 
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separates  this  branch  of  the  Mer  de  Glace  (or  Glacier 
du  Geant  or  du  Tacul)  from  the  valley  of  Chamouni, 
completely  bounds  the  view  to  the  north,  and  yet  does 
not  rise  to  a  great  height  above  the  eye.  The  row  of 
their  summits,  exactly  in  the  reversed  order  from  that 
in  which  they  are  seen  from  Chamouni,  is,  however, 
abundantly  striking,  commencing  with  the  Aiguille  du 
Midi  on  the  left,  succeeded  by  the  Aiguilles  de  Blai- 
tiere,  Grepon,  and  Charmoz.  The  great  tooth-like 
form  of  the  Aiguille  du  Geant,  belonging  to  the  chain 
on  which  we  stood,  rose  imposingly  on  the  right,  sup- 
ported by  a  mass  which  completely  cut  off  any  view  in 
the  easterly  direction.  The  comparatively  small  sum- 
mits of  the  Aiguilles  Marbrees,  figured  by  Saussure, 
occupied  the  foreground  in  that  direction.  But  perhaps 
the  most  striking  part  of  the  northern  prospect  was  the 
dazzling  mass  of  glacier  upon  whose  surface  we  were 
now  to  walk  for  some  hours,  which  occupied  the  basin 
to  the  depth  of  several  thousand  feet  beneath  us,  inter- 
mixed with  craggy  pinnacles,  which  here  and  there 
connected  themselves  with  the  rocks  on  either  hand,  or 
stood  out  as  islets  amidst  the  breadth  of  unbroken 
white. 

On  rising  from  breakfast  on  the  col,  we  had  taken 
the  precaution  to  tie  ourselves  together  with  two  strong 
new  cords  which  Couttet  had  provided ;  and  as  he  took 
the  lead,  I  being  in  the  centre,  and  Proment  behind, 
about  ten  feet  apart,  we  had  soon  occasion  to  test  their 
utility.  The  snow  had  fallen  to  a  considerable  depth 
during  the  late  stormy  days,  and  added  considerably  to 
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the  difficulty  of  detecting  hidden  chasms  in  the  ice ; 
almost  the  first  step  that  Couttet  took  upon  the  glacier, 
he  sunk  up  to  his  middle  in  a  hole.  By  dint  of  reason- 
able precaution  in  sounding  with  a  staff,  even  so  trifling 
an  accident  was  not  repeated,  and  we  passed  safely 
over  the  beautiful  snow  beds,  sloping  at  first  gently 
towards  the  north.  The  map  of  the  Mer  de  Glace 
gives  a  tolerably  correct  idea  of  the  serrated  ridges  of 
granite  peaks  which  break  the  monotony  of  the  scene. 
The  first  which  we  passed  on  our  left  is  called  La 
Tour  Ronde.  This  is  connected  with  the  main  ridge 
of  Alps,  a  little  to  the  westward  of  the  Cabin  of  De 
Saussure,  where  it  terminates  in  a  remarkably  shaped 
hill,  called  Le  Flambeau.  It  must  be  observed,  how- 
ever, that  there  are  two  rocks  of  this  name,  and  which 
resemble  one  another  extremely.  The  one  marked  on 
the  map  second  Flambeau,  is  still  farther  west,  and  forms 
part  of  a  transversal,  and  apparently  inaccessible,  ridge, 
which  stretches  quite  across  from  the  Glacier  of  La 
Brenva  on  the  south  to  that  of  Bossons  on  the  north, 
forming  the  mass  of  the  Monts  Maudits.  These  appear 
effectually  to  cut  off  access  to  the  summit  of  Mont 
Blanc  on  this  side,  nor  does  De  Saussure  hint  at  the 
possibility  of  ascending  it  from  hence.  The  western, 
or  second  Flambeau,  is  a  summit  conspicuous  from 
several  points,  whence  it  could  hardly  be  expected  to 
be  seen,  as,  for  instance,  from  the  Col  de  Balme. 

The  glacier  here,  enclosed  between  La  Tour  Eonde 
and  the  Aiguille  du  Geant,  is  very  broad,  but  it  is  only 
one  of  the  tributaries  which  aliment  this  branch  of  the 
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Mer  de  Glace — another  descends  from  between  the  first 
and  second  Flambeau  by  the  foot  of  a  promontory 
called  Le  Capucin,  (see  the  map,)  owing  to  the  fantas- 
tical forms  which  the  granitic  obelisks  here  assume, 
and  one  of  which  has  the  rude  outline  of  a  human 
figure.  Another  and  very  large  ice-flow  descends  from 
the  Aiguille  du  Midi,  and  is  more  precipitous  and 
broken ;  it  breaks  against  a  small  rock  called  Petit 
Eognon,  nearly  opposite  to  the  Aiguille  Noire,  and 
which  is  surrounded  entirely  by  the  glacier.  Colonel 
Beaufoy  first,  and  afterwards  M.  Eomily  of  Geneva, 
ascended  the  Aiguille  du  Midi,  at  least  up  to  the  foot 
of  the  last  rocky  summit,  which  I  believe  is  inacces- 
sible,* 

We  continued  to  descend  with  precaution,  though 
without  any  inconvenience,  excepting  from  the  sun, 
which  was  now  high  and  brilliant,  and  its  light  re- 
flected with  more  intensity  than  I  had  ever  felt  it  from 
the  facettes  of  the  highly  crystallised  and  fresh  snow  by 
which  we  were  surrounded.  I  began  to  think  that 
the  passage  was  to  be  effected  without  any  difficulty 
worth  mentioning,  until  we  arrived  at  the  part  of  the 
valley  where  the  three  tributary  glaciers  already  men- 
tioned begin  to  unite,  and  are  together  squeezed 
through  the  comparatively  narrow  passage  between  the 

*  The  details  of  this  part  of  the  chain  on  Mont  Blanc  in  the 
map  of  the  Mer  de  Glace,  which  accompanies  this  volume,  are 
now  published  with  considerable  corrections  obtained  from  a  se- 
cond expedition  to  the  basin  of  the  Glacier  du  Geant  made  in 
1850. 
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Aiguille  Noire  on  the  right,  and  the  rock  which  I  have 
marked  Petit  Rognon  on  the  left.  It  is  difficult  to  say 
whether  the  ascent  or  descent  of  such  a  glacier  is  more 
arduous  ;  but  in  descending,  one  is  least  more  taken 
by  surprise ;  the  eye  wanders  over  the  wilds  of  ice 
sloping  forwards,  and  in  which  the  most  terrific  chasms 
and  rents  are  hidden  like  the  ditch  in  a  ha-ha  fence. 
The  crevasses  of  the  glacier  gradually  widened ;  the 
uniting  streams  from  different  quarters  met  and  justled, 
sometimes  tossing  high  their  icy  waves,  at  others  leav- 
ing yawning  vacuities.  The  slope,  at  first  gradual, 
and  covered  continually  with  snow,  became  steeper, 
and  as  we  risked  less  from  hidden  rents,  the  multitude 
and  length  of  the  open  ones  caused  us  to  make  con- 
siderable circuits. 

But  the  slope  ended  at  last  almost  in  a  precipice. 
At  the  point  where  the  glacier  is  narrowest  it  is  also 
steepest,  and  the  descending  ice  is  torn  piecemeal  in  its 
effort  to  extricate  itself  from  the  strait.  Almost  in  a 
moment,  we  found  ourselves  amidst  toppling  crags  and 
vertical  precipices  of  ice,  and  divided  from  the  Mer  de 
Glace  beneath  by  a  chaos  of  fissures  of  seemingly  im- 
passable depth  and  width,  and  without  order  or  num- 
ber. Our  embarrassment  was  still  farther  increased  by 
the  very  small  distance  to  which  it  was  possible  to 
command  by  the  eye  the  details  of  the  labyrinth  through 
which  we  must  pass.  The  most  promising  track  might 
end  in  inextricable  difficulties,  and  the  most  difficult 
might  chance  ultimately  to  be  the  only  safe  one. 
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The  spectacle  gave  us  pause.  We  had  made  for  the 
north-western  side  of  the  glacier,  near  the  foot  of  the 
Petit  Bognon,  hoping  to  get  down  near  the  side  of  the 
rocks,  although  not  upon  them.  But  when  we  neared 
this  part  of  the  glacier,  even  Couttet  shook  his  head, 
and  proposed  rather  to  attempt  the  old  passage  by  the 
foot  of  the  Aiguille  Noire,  where  De  Saussure  left  his 
ladder — a  passage  avoided  by  the  guides  on  account  of 
the  steep  icy  slopes  it  presents,  and  the  great  danger 
which  is  run  from  the  fragments  of  stone  which,  during 
the  heat  of  the  day,  are  discharged,  and  roll  down  from 
the  rocks  above.  These  stones  are  amongst  the  most 
dangerous  accidents  of  glacier  travels.  A  stone,  even 
if  seen  beforehand,  may  fall  in  a  direction  from  which 
the  traveller,  engaged  amidst  the  perils  of  crevasses,  or 
on  the  precarious  footing  of  a  narrow  ledge  of  rock, 
cannot  possibly  withdraw  in  time  to  avoid  it.  And 
seldom  do  they  come  alone.  Like  an  avalanche,  they 
gain  others  during  their  descent.  Urged  with  the  ve- 
locity acquired  in  half  rolling,  half  bounding  down  a 
precipitous  slope  of  a  thousand  feet  high,  they  strike 
fire  by  collision  with  their  neighbours — are  split  per- 
haps into  a  thousand  shivers,  and  detach  by  the  blow  a 
still  greater  mass  ;  which,  once  discharged,  thunders 
with  an  explosive  roar  upon  the  glacier  beneath,  ac- 
companied by  clouds  of  dust  or  smoke,  produced  in  the 
collision.  I  have  sometimes  been  exposed  to  these  dry 
avalanches ;  they  are  amongst  the  most  terrible  of  the 
ammunition  with  which  the  genius  of  these  mountain 
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solitudes  repels  the  approach  of  curious  man.*  Their 
course  is  marked  on  the  rocks,  and  they  are  most  stu- 
diously avoided  by  every  prudent  guide. 

It  was,  however,  in  the  direction  of  La  Noire  that  it 
was  thought  that  we  might  pass ;  and  we  accordingly 
crossed  the  glacier  to  inspect  the  passage.  But  there, 
barriers  still  more  insurmountable  appeared.  One  pro- 
digious chasm  stretched  quite  across  the  glacier;  and 
the  width  of  this  chasm  was  not  less  than  500  feet.  It 
terminated  opposite  to  the  precipices  of  the  Aiguille 
Noire  in  one  vast  enfoncement  of  ice  bounded  on  the 
hither  side  by  precipices  not  less  terrible.  A  glance 
convinced  every  one  that  here,  at  least,  there  was  not 
a  chance  of  passing,  unprovided  as  we  were  with  long 
ropes  or  ladders.  Nothing  remained  but  to  resume  the 
track  we  had  at  first  abandoned ;  for  the  whole  centre 
of  the  glacier  was  completely  cut  off  from  the  lower 
world  by  this  stupendous  cleft.  Here  the  experience 
of  Couttet  stood  us  in  good  stead,  and  his  presence  of 
mind  inspired  me  with  perfect  confidence,  so  that  we 
soon  set  about  ascertaining,  by  a  method  of  trial  and 
error,  whether  any  passage  could  be  forced  amongst  the 
labyrinth  of  smaller  crevasses  on  the  northern  side  of 
the  glacier.  A  chamois,  whose  track  we  had  followed 
earlier,  seemed  here  to  have  been  as  much  baffled  as 

*  At  saxum  quoties  ingenti  ponderis  ictu 
Excutitur,  qualis  rapes  quam  vertice  montis 
Abscidit,  impulsu  ventoram  adjuta,  vetustas, 
Frangit  cuncta  mens  :  nee  tantum  corpora  pressa 
Exanimat ;  totos  cum  sanguine  dissipat  artus. 

Lucan,  Phar.  III.  465. 

F 
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ourselves,  for  lie  had  made  so  many  crossings  back  and 
forward  upon  the  glacier,  and  had  been  so  often  forced 
to  return  upon  his  steps,  that  we  lost  the  track  for  a 
time.  This  animal  is  exceedingly  timorous  upon  a 
glacier  covered  with  snow,  since  the  form  of  the  foot 
prevents  it  from  offering  almost  any  resistance  when 
hidden  rents  are  to  be  crossed.  We  had  accordingly 
passed  earlier  in  many  places  where  the  chamois  had 
not  ventured ;  but  the  case  was  now  different  on  the 
hard  ice.  He  took  leaps  upon  which  we  dared  not 
venture  ;  and  as  we  were  never  sure  of  not  being  obliged 
to  retrace  every  step  we  made,  we  took  good  care  never 
to  make  a  descending  leap  which  might  cut  off  our  re- 
treat. Many  a  time  we  were  obliged  to  return,  and 
many  a  weary  circuit  was  to  be  made  in  order  to 
recommence  again ;  but  we  seldom  failed  ultimately 
to  recover  the  chamois  track,  which  is  the  safest  guide 
in  such  situations.  The  excitement  was  highly  pleasing. 
The  extrication  from  our  dilemma  was  like  playing  a 
complicated  game,  and  the  difficulty  of  the  steps  was 
forgotten  in  the  interest  of  observing  whether  any  pro- 
gress had  been  gained;  for  now  we  were  obliged  to 
descend  into  the  bosom  of  the  glacier,  and  to  select  its 
most  jagged  and  pulverised  parts,  in  order  to  cross  the 
crevasses  where  they  had  become  choked  by  the  decay 
and  subsidence  of  their  walls.  Thus  hampered  by  our 
icy  prison,  we  only  emerged  occasionally  so  as  to  catch 
a  glimpse  of  what  lay  beyond,  and  to  estimate  our  slow 
and  devious  progress.  At  length,  by  great  skill  on  the 
part  of  Couttet,  and  patience  on  the  part  of  all  of  us, 
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(for  we  remained  inseparably  tied  together  all  this  time) 
by  clambering  down  one  side  of  a  chasm,  up  another, 
and  round  a  third,  hewing  our  steps,*  and  holding  on 
one  by  one  with  the  rope,  we  gradually  extricated  our- 
selves from  a  chaos  which  at  first  sight  appeared  abso- 
lutely impenetrable,  and  that  without  any  very  dangerous 
positions. 

Whilst  we  were  in  the  middle  of  this  confusion  and 
difficulty,  I  could  not  help  remarking  how  totally  un- 
serviceable any  addition  to  the  number  of  guides  would 
have  been.  On  saying  as  much  to  Couttet,  he  replied, 
"  ils  ne  seraient  bons  que  pour  faire  peur  les  uns  aux 
autres,"  which  was  perfectly  true.  At  length,  having 
been  for  some  hours  engaged  in  these  toils,  we  saw  a 
comparatively  clear  field  before  us,  the  glacier  became 
more  level  and  compact,  the  crevasses  were  knit,  and 
though  no  trace  of  life  or  habitation,  nor  the  most 
stunted  tree,  was  within  any  part  of  our  horizon,  the 
familiar  localities  of  the  Mer  de  Glace  were  apparent, 
the  Tacul  with  the  branching  glacier,  the  Couvercle, 
the  Jardin,  the  Charmoz,  and  the  Moine.  Here  we 
halted  about  one  o'clock,  for  we  had  now  reached  water, 
always  a  joyful  sight  to  those  who  have  been  long  wan- 
dering over  snow  fields.  We  drank  of  it  freely,  and 
the  guides  added  fresh  libations  of  brandy,  which  caused 

*  A  geological  hammer  sharpened  at  one  end  is  nearly  as 
good  an  implement  for  this  purpose  as  a  hatchet.  For  this  reason, 
amongst  others,  I  generally  wore  it.  A  person  so  provided,  if  he 
falls  uninjured  into  a  crevasse,  possesses  the  most  essential  means 
of  extrication. 
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them  to  complain  of  intolerable  thirst  and  heat  of  the 
head  all  the  rest  of  the  way  to  the  Montanvert,  which, 
by  confining  myself  to  cold  tea,  and  a  very  little  wine 
with  water,  I  entirely  escaped. 

The  Aiguille  Noire  on  the  south,  and  the  Aiguilles 
de  Blaitiere  and  Grepon  on  the  north,  here  bound  the 
Glacier  of  Tacul  (or  Geant.)  The  former  gives  rise  to 
a  pretty  extensive  lateral  glacier,  which  descends  from 
the  foot  of  the  Aiguille  du  Geant,  and  the  Mont  Mallet. 
I  distinguish  these  two,  as  it  will  be  seen  is  done  on 
the  map.  But  the  Aiguille  du  Geant  is  itself  sometimes 
called  Mont  Mallet,  on  the  south  side  of  the  Alps. 
What  I  have  termed  Mont  Mallet,  on  the  authority  of 
the  guides  of  Chamouni,  is  a  very  remarkable  peak,  a 
little  to  the  north-east  of  the  Aiguille  du  Geant ;  and, 
so  far  as  I  can  judge  from  a  single  altitude  with  the 
theodolite,  somewhat  higher,  as  indeed  I  had  suspected, 
from  observing  both  in  different  positions.  The  Geant 
appears  to  be  13,099  feet  above  the  sea.  Mont  Mallet 
13,068.  The  glacier  descending  from  them  is  very 
convex  and  copious ;  and,  by  its  union  with  the  others, 
tends  to  consolidate  the  whole.  It  is  from  the  Aiguille 
Noire,  (probably  so  called  from  having  formerly  been 
visited  in  search  of  smoky  quartz  crystals),  that  the 
fourth  moraine  of  the  Mer  de  Glace,  mentioned  in  a 
former  chapter,  descends.  This  moraine  offers  a  feature 
similar  to  that  of  the  Glaciers  du  Talefre  and  de  Le- 
chaud,  namely,  that  it  is  at  first  imperceptible,  or  nearly 
so,  and  increases  in  distinctness  and  mass  as  we  descend 
the  glacier.     It  is  several  miles  below  its  origin,  namely, 


EXTRUSION  OF  MORAINES.  85 

near  the  "  Moulins,"  that  it  is  best  developed.  This 
very  singular  fact  admits  of  no  contest,  but  the  mode  of 
explanation  varies.  Some  have  supposed  that  it  arises 
from  the  rejection  of  the  stones  through  the  matter  of 
the  ice,  which  presupposes  that  the  fragments  have  been 
mixed  up  with  or  engaged  in  the  solid  ice.  I  believe 
that  it  arises  from  a  very  simple  cause.  Where  two 
glaciers  do  not  unite  at  exactly  the  same  level,  (the 
most  common  case),  or  even  where,  the  level  being  the 
same,  the  one  vastly  preponderates,  the  lower  or  smaller 
glacier  flows  or  forces  itself  some  way  under  the  upper  or 
greater,  and  thus  the  fragments  of  rock  borne  by  each 
to  the  point  of  union  are  naturally  carried  inwards  at 
the  sloping  junction,  where  they  lie  for  a  time  buried, 
until  the  thaw  or  waste  of  the  surface  brings  them  gra- 
dually to  light.  This  is  attempted  to  be  represented 
on  the  map,  and  it  is  one  of  the  most  striking  features 
of  these  accumulations. 

The  Glacier  du  G-eant,  below  La  Noire,  is  of  great 
and  nearly  uniform  width.  I  have,  on  the  present  and 
other  occasions,  traversed  it  in  various  directions.  It 
is  little  fissured,  and  consequently  great  water-courses 
are  formed,  which  pursue  their  way  along  the  surface 
of  the  glacier,  of  w^hich  the  inequalities  are  sometimes 
very  considerable,  so  that  the  water  at  last  finds  an  exit 
through  some  great  funnel,  or  vertical  opening  in  the 
ice  ;  and  here  and  there  it  stands  in  pools  to  a  great 
depth. 

Truncated  glaciers  of  the  second  order  festoon  the 
wild  enclosures  of  the  valley  on  both  sides. 
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From  the  Aiguille  Noire  it  seems  but  a  step  to  the 
foot  of  the  Tacul,  but  the  elevation  is  considerable,  the 
glacier  very  wide,  and  I  was  surprised  at  the  distance 
which  separated  me  from  the  regions  with  which  I  was 
then  familiar.  I  must  not  omit  to  add,  that  the  view 
in  descending  the  Glacier  du  Geant  is  admirable.  The 
picturesque  mass  of  the  Aiguilles  du  Moine  and  Dru, 
terminating  in  the  enormous  elevation  of  the  Aiguille 
Verte,  forms  a  group  of  singular  majesty,  which  cannot 
be  so  well  appreciated  from  any  other  point.  The 
basin  of  the  Glacier  du  Talefre  is  likewise  exposed,  and 
the  triangular  rock  of  the  Jardin  stands  forth  in  form 
and  dimensions  very  apparent. 

We  all  felt  an  exuberant  cheerfulness  at  being  re- 
lieved from  our  embarrassments,  and  ran  cheerfully 
down  the  magnificent  glacier,  leaping  crevasses  which 
at  another  moment  we  would  rather  have  avoided. 
Soon  on  the  platform  at  the  confluence  with  the  Glacier 
de  Lechaud,  all  was  plain  and  direct ;  and  I  reached 
the  Montanvert  at  a  quarter  before  four  p.m.,  without 
fatigue,  headache,  or  lassitude.  Here  I  remained,  in- 
tending to  spend  some  weeks.  My  guides,  having 
finished  their  brandy,  descended  to  Chamouni,  where 
their  arrival  created,  I  was  told,  some  astonishment,  as 
no  one  had  before  crossed  the  Col  du  Geant  in  a  single 
day,  and  as  it  was  supposed  that  the  fresh  snow  must  at 
any  rate  have  rendered  the  attempt  impracticable.  I 
slept  that  night  somewhat  sounder  and  longer  than 
usual,  but  rose  next  morning  with  a  freshness  and  elas- 
ticity to  which  the  inhabitant  of  the  plains  is  a  stranger. 
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A  threatening  of  inflammation  of  the  eyes  confined  me 
partly  to  the  house,  but  it  fortunately  subsided :  I  felt 
at  first  a  slight  shortness  of  breathing  on  ascending  a 
hill,  but  that  also  disappeared  the  second  day.  My 
guides,  as  I  afterwards  learned,  entirely  lost  the  skin 
off  their  faces.     The  barometer  on  my  arrival  was — 

m.m.    A.T.         D.T. 
Montanvert,  1842.  July  23.  3  h.  45  m.  p.m.    610.8  15.8  C.  51  F. 

5       15      „  610.2  11.4       51 

This,  compared  with  the  observation  of  the  Col  du 
Geant,  gives  4841  feet  for  its  height  above  the  Mon- 
tanvert, or  11,144  above  the  sea. 


CHAPTEE  V. 

FROM    COURMAYEUR   TO    CHAMOUNI,   BY   THE 
COL  FERRET  AND  COL  DE  BALME. 

Piedmontese  Val  Ferret — Glacier  of  Triolet — View  from  the  Col 
Swiss  Val  Ferret  —  Martigny  to  Chamouni  —  Glacier  of 
Trient — Col  de  Balme — Glacier  of  Argentiere. 

In  order  to  complete  our  narrative  of  the  tour,  or  cir- 
cuit of  Mont  Blanc,  I  proceed  to  describe  shortly  the 
route  by  the  Col  Ferret  across  the  great  chain  of  Alps, 
and  that  from  Martigny*to  Chamouni  by  the  Col  de 
Balme,  and  those  glaciers  of  the  valley  of  Chamouni 
which  have  not  as  yet  been  enumerated.  The  former 
part  of  the  route  I  performed  in  .1841,  in  company  with 
Mr.  Heath;  I  have  three  times  visited  the  Col  de 
Balme  in  different  years.* 

The  passage  of  the  Col  Ferret  is  tedious,  and  per- 
haps less  interesting  than  most  others  in  the  Alps ; 
travellers  usually,  and  perhaps  wisely,  prefer  the  longer 
round,  by  Aoste  and  the  Great  St.  Bernard,  which  offers 
greater  variety.  This  route,  however,  completes  the 
closer  inspection  of  the  great  chain  of  Mont  Blanc,  which 

*  And  frequently  since  (1854). 
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is  very  completely  separated,  both  geographically  and 
geologically,  by  the  Col  Ferret,  from  the  mountains  of 
which  Mont  Velan  forms  the  culminating  point.  After 
having  ascended  the  Piedmontese  Val  Ferret  (the  pro- 
longation of  the  Allee  Blanche),  and  descended  the 
Swiss  Val  Ferret  to  Orsieres ;  and  having,  either  by 
Martigny  or  otherwise,  reached  the  Col  de  Balme,  and 
thus  passed  into  the  valley  of  Chamouni,  the  circuit  of 
Mont  Blanc  and  its  chain  is  complete.  Unless  by  pass- 
ing difficult  or  dangerous  glaciers,  as  in  the  case  of  the 
Col  du  Geant,  this  extensive  chain  may  be  considered 
as  impracticable,  or  nearly  so,  in  its  whole  length. 

The  ascent  of  the  Val  Ferret  from  Courmayeur  seems 
monotonous  after  the  more  varied  grandeur  of  the  Allee 
Blanche  and  Val  de  Veni :  —  for  here,  though  there 
are  numerous  glaciers  on  the  left  hand,  they  do  not 
descend  completely  into  the  valley  except  near  the 
head  of  it,  and  the  mural  precipices  of  the  Jorasses, 
which  separates  this  valley  from  the  tributaries  of  the 
Mer  de  Glace  of  Chamouni,  although  magnificent  at  a 
distance,  rise  here  so  completely  overhead  as  to  conceal 
their  own  elevation,  and  the  magnificent  summits  by 
which  they  are  crowned.  As  the  secondary  mountains 
on  the  right  hand — forming  the  prolongation  of  the 
Montagne  de  la  Saxe,  or  Mont  du  Pre — offer  nothing 
of  interest  beyond  what  has  been  already  mentioned  in 
a  former  chapter,  I  shall  merely  enumerate  the  glaciers 
which  descend  from  the  primary  chain  so  far  as  I  was 
able  to  ascertain  their  names  from  native  guides.  I 
am  aware  that  the  guides  of  Chamouni  differ  a  little  in 
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their  nomenclature.  Eastwards  from  the  glacier  of  La 
Brenva,  we  have  first  the  Glacier  of  Mont  Frety,  and 
then  that  of  Entreves  with  the  Mont  Frety  between. 
From  the  Aiguille  du  Geant  descends  the  Glacier  de 
Eochefort,  and  between  it  and  the  Grande  Jorasse  the 
Glacier  de  la  Grande  Jorasse. 

The  next  in  order  is  the  Glacier  de  Triolet,  which 
is  nearly  opposite  to  the  head  of  the  Glacier  de  Lech- 
aud,  and  probably  descends  from  a  summit  called  by 
the  Chamouni  guides  "  Montague  des  Eboulements." 
The  event  to  which  the  name  refers  took  place,  I 
believe,  in  1728,  though  I  failed  in  obtaining  at  Cour- 
mayeur  any  authentic  documentary  evidence  respecting 
it.  According  to  a  small  printed  work,  which  was 
shown  to  me,  the  avalanche,  or  sudden  descent  of  the 
whole  glacier,  took  place  on  the  night  of  the  15- 16th 
August  in  that  year,  and  completely  overwhelmed  the 
chalets  of  Pre  de  Bar,  which  were  situated  exactly  in 
front  of  it,  destroying  of  course  the  inmates  and  cattle. 
The  modern  chalets  of  Pr6  de  Bar  are  higher  up  on  the 
southern  side  of  the  valley.     They  are  very  filthy. 

Beyond  the  glacier  just  named  is  the  Mont  Eu,  which 
separates  it  from  the  Glacier  of  Mondolent,  the  highest 
in  the  valley.  This  one  appears  to  have  greatly  re- 
treated of  late  years. 

There  are  two  passages  of  the  Col  Ferret,  the  Petit 
Ferret,  which  is  a  footpath,  and  the  horse  road,  which 
is  more  circuitous.  It  is  five  hours*  walk  from  Cour- 
mayeur  to  the  col.  The  path  of  the  Petit  Ferret  is 
close  to  the  junction  of  the  limestone  and  granite.    The 
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former  is  nearly  vertical,  rising  against  the  latter  at  an 
angle  of  at  least  70°.  The  junction  is  well  marked, 
and  the  limestone  is  a  tabular  slate.  Indeed,  the  chief 
interest  of  this  route  consists  in  the  closeness  with 
which  the  geological  boundary  is  followed.  Behind 
the  Grande  Jorasse,  at  a  point  called  Pra  Sec,  two 
hours  from  Courmayeur,  is  a  junction  and  apparent 
superposition  of  granite  to  limestone,  which  I  noticed 
in  1841,  and  again  from  a  distance  in  1842.  On 
neither  occasion  had  I  any  doubt  that  the  limestone 
actually  dipped  under  the  granite  as,  in  the  interval  of 
the  two  observations,  I  had  established  that  it  does 
farther  west.  De  Saussure,  however,  who  ascended  to 
the  junction,  maintains  that  the  strata  rise  towards  the 
granite  (§  871)  although  he  seems  to  admit  that  farther 
west  both  the  granite  and  limestone  dip  inwards ;  but 
he  never  asserts  the  superposition  distinctly. 

The  view  from  the  Col  Ferret,  looking  back,  is 
certainly  one  of  the  finest  which  I  have  seen.  The 
prodigious  outworks  which  sustain  the  mass  of  Mont 
Blanc  on  the  southern  side  are  more  conspicuous  here 
than  from  any  other  point,  especially  the  Mont  Peteret, 
which  stands  out  like  a  majestic  Gothic  pinnacle. 
From  hence,  as  from  the  Col  de  la  Seigne,  we  see  how 
far  this  side  of  the  chain  is  from  being  an  absolute  pre- 
cipice as  it  appears  when  viewed  in  front,  as  from  the 
Cramont.  The  descent  of  the  Swiss  Val  Ferret  to 
Orsieres  offers  no  great  interest,  and  it  is  of  most 
tedious  length.  On  the  right  hand  is  seen  the  passage 
of  the  Col  de  Fenetres  leading  to  the  Great  St.  Ber- 
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nard,  by  which  the  produce  of  the  valley,  and  especi- 
ally fire-wood,  the  property  of  the  convent,  is  conveyed 
with  the  aid  of  mules. 

Several  glaciers  are  passed  on  the  left ;  since,  how- 
ever, the  side  of  the  valley  is  exceedingly  steep,  several 
of  these  are  only  seen  peeping  over  the  precipices.  One 
of  them  has  evidently  descended  formerly  into  the 
valley,  and  has  deposited  in  it  an  immense  transversal 
moraine  which  now  stands  alone ; — the  glacier  having 
retreated  into  the  upland  ravine.*  It  is  commonly  sup- 
posed to  be  from  these  glaciers  that  the  vast  granite 
masses  descended  which  are  still  found  on  all  the  neigh- 
bouring slopes  at  a  great  height  above  the  valleys,  the 
Blocks  of  Monthey  and  those  upon  the  Jura.  The 
Aiguilles  to  the  east  of  Mont  Blanc  are  indeed  the 
only  ones  in  this  district  capable  of  yielding  rocks  of 
the  kind  in  question,  and  the  secondary  mountains 
adjoining  Orsieres  are  strewed  with  masses,  having 
evidently  a  common  origin  with  those  in  the  valley  of 
the  Bhone.  These  were  well  known  to  De  Saussure,-i- 
and  accurately  described  by  his  correspondent  M.  Mu- 
rith,  but  they  form  one  of  the  especial  grounds  of  the 
theory  of  Venetz  and  De  Charpentier,  and  have  been 
more  particularly  described  by  the  latter. 

I  shall  not  dwell  upon  the  descent  of  the  Dranse  to 
Martigny,  or  the  circumstances  of  the  debacle  of  the 
Val  de  Bagnes,  to  which  I  shall  shortly  again  recur ; 
but  I  proceed  to  describe  a  journey  which  I  took  from 

*  Namely,  the  Glacier  de  Salena,  which  descends  into  the  valley 
at  Praz  de  Fort.  See  excursions  in  the  Alps,  appended  to  "  Travels 
in  Norway."  f  Voyages,  £  1022. 
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Martigny  to  Chamouni,  in  September  1842,  in  which, 
avoiding  as  much  as  possible  the  common  route,  I 
visited  the  Glaciers  of  Trient  and  Argentiere.  The 
Glacier  of  Trient  may  be  reached  from  Orsieres  by 
crossing  the  Mont  Catogne,  or  from  Martigny  by  the 
Col  de  la  Forclaz.  In  the  latter  case,  the  village  of 
Trient  being  passed,  instead  of  turning  to  the  right  in 
ascending  the  valley,  which  would  lead  to  the  Col  de 
Balme,  I  followed  the  eastern  side  of  the  glacier  stream, 
and  after  a  rough  walk,  (having  missed  the  path,)  I 
arrived  at  a  group  of  chalets.  The  glacier  is  then 
well  seen ;  it  descends  into  a  kind  of  basin,  apparently 
inaccessible  in  its  higher  parts,  from  granitic  pinnacles 
which  divide  this  valley  from  the  Val  Ferret.  Of  these 
the  most  conspicuous  is  a  fine  point  on  the  right  hand, 
looking  towards  the  head  of  the  glacier ;  it  was  named 
to  me  Salena ;  and  is  no  doubt  also  at  the  head  of  the 
glacier  so  called. 

The  lower  end  of  the  Glacier  de  Trient  is  about  an 
hour's  walk  above  the  village  of  the  same  name.  It 
is  a  well  spread  out  glacier,  with  few  ramifications,  and 
a  rather  attenuated  front;  it  somewhat  resembles  in 
contour  the  Glacier  of  the  Rhone,  or  that  of  La  Brenva, 
but  it  communicates  more  directly  with  the  higher 
slopes.  -An  inspection  of  the  structure  proved  it  to  be 
quite  normal;  so  much  so,  indeed,  that  I  could  have 
accurately  predicted  it  beforehand,  by  seeing  merely 
the  external  form  of  the  ice.  Suffice  it  to  say,  that  it 
corresponds  generally  to  the  structure  figured  in  the 
annexed  woodcut,  which,  however,  is  altogether  an 
ideal  reoresentation  of  a  glacier.     The  crevasses  in  the 
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lower  part  are  also  radial,  as  in  every  glacier  of  this 


Ideal  sectional  view  of  a  glacier. 


Moraine 

cut  by  the 
.  •      River. 


order,  (see  the  full  lines  marked  a  on  the  lower  figure, 


GLACIER  OF  TRIENT.  95 

which  represents  the  structure  of  the  glacier  of  the 
Rhone).  In  its  middle  or  mean  portion,  the  glacier  is, 
as  usual,  most  readily  traversed,  and  here  very  easily. 
I  crossed  over,  making  observations  in  different  direc- 
tions, and  observing  especially  the  character  of  the 
granite  blocks  which  come  down  the  western  moraine 
from  the  summit  of  Salena  just  mentioned.  These 
blocks  are  remarkably  chafed  and  rounded,  no  doubt 
from  the  friction  they  have  experienced  between  the 
ice  and  rocks ;  but  neither  in  this  or  in  any  other  case 
have  I  perceived  an  approach  to  polish  on  glacier-moved 
blocks,  which  cannot  (I  think)  for  a  moment  be  con- 
founded with  those  smooth  pebbles  and  boulders  plenti- 
fully found  in  the  diluvium  of  all  countries,  and  com- 
posing many  of  those  gravel  heaps  which  have  been 
styled  moraines.  The  nature  of  the  granite,  or  pro- 
togine,  appeared  to  me  accurately  to  resemble  that  of 
the  blocks  of  Monthey  and  those  on  the  Jura.  Sup- 
posing them  to  have  been  derived  from  the  Pointe 
d'Ornex,  they  may  either  have  descended  the  Glacier 
de  Trient  when  it  filled  the  valley  of  the  Tete  Noire, 
and  joined  that  of  the  Ehone  below  Salvent,  or,  (as  is 
more  probable,  from  the  distribution  of  the  blocks,) 
followed  the  exterior  of  the  chain  by  St.  Branchier  and 
Martigny. 

The  highest  chalets  on  the  eastern  side,  named  Lali, 
are  somewhat  higher  than  where  I  crossed  the  glacier, 
and  I  reached  the  western  bank  under  the  chalets  of 
Chazettes,  which  are  close  to  a  ravine  which  contains 
a  stream  from  a  glacier,  which  fills  its  higher  part, 
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and  which  descends  from  the  ridge  of  the  Aiguille  du 
Tour.  Finding  nothing  more  particularly  worth  ex- 
ploring, I  proceeded  to  look  for  the  path  which,  I  had 
been  informed,  led  directly  to  the  Col  de  Balme,  with- 
out descending  to  Trient.  It  was,  I  was  told,  above 
the  precipices  which  bound  the  valley  of  Trient,  to  a 
great  height  on  its  western  side.  Although  I  met  with 
no  one  here  to  give  me  information,  I  succeeded  in  dis- 
covering the  path,  which  is  a  bold  and  romantic  one, 
and  crosses  the  mountain  by  which  the  Col  de  Balme 
is  separated  from  the  Glacier  de  Trient,  at  a  great 
height  on  its  precipitous  eastern  side.  In  the  course 
of  this  walk,  I  obtained  a  more  correct  idea  of  the 
chain  to  which  the  Dent  du  Midi  of  Bex  belongs,  than 
I  before  had.  Instead  of  being  an  insulated  pyramid, 
or  a  pair  of  summits,  as  it  appears  from  most  points,  it 
belongs  to  a  jagged  ridge,  which  is  very  elevated,  and 
which  extends  from  east  to  west,  including  great  fields 
of  snow,  and  glaciers  of  the  second  order.  I  arrived 
early  at  the  little  inn  upon  the  Col  de  Balme,  and,  slept 
there. 

Next  morning  I  left  the  Col  de  Balme  at  six,  with 
fine  weather,  intending  to  explore  the  Glacier  of  Ar- 
gentine. I  had  long  had  a  great  curiosity  to  visit  this 
glacier,  because,  though  so  near  Chamouni,  it  is  very 
little  known ;  and  still  more,  because  on  all  the  models 
it  is  represented  like  an  unbroken,  perfectly  uniform, 
nearly  level  canal,  extending  to  the  very  axis  of  the 
Alps ;  and  I  was  anxious,  if  possible,  to  determine  its 
boundaries  as  respected  the  barriers  of  the  Glacier  du 
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Talefre,  to  which  I  understood  it  to  be  contiguous.  It 
is  a  glacier  little  known  to  the  guides  of  Chamouni ; 
but  a  few  of  whom  frequent  it  for  the  sake  of  the  crys- 
tals, with  which  it  is  said  to  abound ;  but  the  length 
of  the  way  is  so  great,  and  the  snow  lies  so  long  and 
so  deep  upon  the  higher  parts,  which  are  sheltered  from 
the  sun  by  their  northern  exposure,  that  it  is  an  expe- 
dition only  to  be  attempted  (I  mean  for  the  search  of 
minerals)  in  the  finest  weather,  and  at  a  late  season  of 
the  year,  when  the  boundary  of  the  snow  is  highest. 
But  as  the  days  are  then  short,  it  is  necessary  to  sleep 
out,  and  this  is  no  pleasant  task  in  so  very  wild  and 
remote  a  spot.  So  far  as  the  report  of  the  guides  may 
be  believed  as  to  the  locality  of  the  minerals,  (a  matter 
on  which  the  current  information  is  little  to  be  be- 
lieved,) the  Glacier  d'Argentiere  is  the  richest  field  in 
the  chain  of  Mont  Blanc ;  and  specimens  of  red  Fluor 
Spar  and  smoky  Quartz — the  most  expensive  in  the 
cabinets  of  Chamouni — are  understood  to  have  been 
brought  from  thence,  often  at  imminent  peril  to  those 
who  secured  them. 

I  have  said  that  few  of  the  professed  guides  have 
been  on  the  higher  part  of  the  Glacier  d'Argentiere. 
The  makers  of  the  two  best  models  of  this  part  of  the 
Alps  have  admitted  to  me,  that  they  took  their  design 
of  its  locality  from  the  perspective  view  on  the  Buet, 
which  looks  right  up  it.  De  Saussure,  I  believe,  only 
mentions  it  once  ;*  and  as  he  speaks  of  having  visited 
it  and  the  Glacier  des  Bois  in  early  spring,  it  is  certain 

*  Voyages,  §  740. 

Gt 
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that  he  can  only  have  examined  its  lowest  part.  It  is 
unnoticed,  or  all  but  unnoticed,  by  Ebel  and  by  Pictet. 
Understanding  from  the  innkeeper  on  the  Col  de 
Balme — himself  a  good  mountaineer — that  the  Glacier 
d' Argentiere  presented  no  unusual  difficulties,  I  con- 
tented myself  with  taking  along  with  me  the  man  who 
at  that  time  accompanied  me  (not  Balmat),  although 
he  was  also  unacquainted  with  the  way.  As  we  knew 
that  we  must  again  ascend,  we  unwillingly  went  down 
the  great  depth  which  separates  the  Col  de  Balme  from 
the  foot  of  the  Glacier  of  Le  Tour.  I  then  regretted 
that  I  had  not  taken  the  guide  of  the  Col  de  Balme,  who 
offered  to  conduct  me  by  a  little  known  route  across  the 
upper  part  of  the  Glacier  of  Le  Tour,  and  to  descend 
upon  that  of  Argentiere,  near  the  Aiguille,  which  bears 
its  name.  But  I  was  anxious  to  see  the  glacier  in  all 
its  length,  and  not  to  come  upon  it  in  the  middle.  The 
glacier  of  Le  Tour  has  considerably  shrunk  in  its  dimen- 
sions of  late  years,  as  well  as  that  of  Trient.  Beyond  the 
village  of  Le  Tour,  which  I  left  on  the  right,  a  sharp  as- 
cent led  me  through  extensive  pastures,  up  to  about  the 
level  whence  we  had  started,  and  keeping  along  about  that 
line  we  there  came  in  sight  of  the  Glacier  of  Argentiere, 
at  a  great  depth  below  us.  I  did  not  descend,  however, 
but  kept  along  the  face  of  the  hill,  so  as  not  to  lose  the 
height  we  had  gained.  The  path  became  smaller — 
then  a  mere  sheep  track — and  that  again  was  sub- 
divided. The  mountain  face  became  precipitous,  and 
in  some  places  went  sheer  down  to  the  glacier.  As  my 
guide,  or  rather  companion,  was  somewhat  nervous  on 
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untried  excursions — rather,  perhaps,  from  a  caution 
characteristic  of  the  Savoyard  peasant,  of  getting  him- 
self into  trouble  by  bringing  a  traveller  into  danger,  than 
from  any  want  of  personal  courage — I  took  the  lead 
both  on  this  occasion  and  on  the  previous  day,  and 
fortunately  extricated  myself  satisfactorily  from  the 
precipices,  which,  when  seen  in  the  afternoon  from  the 
opposite  side  of  the  glacier,  were  of  a  sufficiently  danger- 
ous kind,  and  had  we  attempted  a  passage  either  higher 
or  lower,  we  must  have  failed.  The  precipices  passed^ 
a  long  and  fatiguing  slope  of  debris  was  to  be  crossed, 
and  then  a  vast  lateral  moraine  of  the  glacier,  covering 
a  great  surface  with  huge  blocks,  which,  however, 
afforded  solid  and  comparatively  easy  footing,  after  what 
we  had  passed.  Amongst  these  blocks  I  was  astonished 
to  observe  some  sheep,  which  must  have  been  driven 
across  the  nearly  pathless  rocks  which  I  had  traversed. 

Nearly  opposite  this  moraine,  the  glacier  is  tolerably 
flat,  and  might  be  traversed  from  side  to  side ;  but 
being  precipitous  both  above  and  below,  I  continued 
along  the  moraine  until  I  came  to  the  foot  of  the  rocks 
descending  immediately  from  the  Aiguille  d' Argentiere 
to  the  glacier.  There  I  made  for  the  ice,  having  had 
a  fatiguing  walk  of  four  hours  from  the  Col  de  Balme, 
before  setting  foot  upon  the  glacier. 

The  Aiguilles  of  Argentiere  and  of  Chardonnet 
separate  the  glaciers  of  Le  Tour  and  Argentiere,  and 
between  these  Aiguilles  there  descends  a  steep  tributary 
glacier  to  the  level  of  the  latter.  On  the  ridge  con- 
nected with  the  Aiguille  de  Chardonnet    there    is    a 
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remarkable  instance  of  a  glacier  of  the  second  order, 
which  appears  to  be  rapidly  disappearing.  Its  former 
boundary  is  indicated  by  the  whiteness  of  the  rock  where 
it  has  been  beneath  the  ice,  of  which  there  is  now 
scarcely  a  trace. 

On  the  Glacier  of  Argentiere  there  is  only  one  medial 
moraine  of  any  extent,  which  comes  from  the  higher 
part  of  the  glacier,  on  the  left  in  ascending.  There  are 
two  lateral  glaciers  also  on  the  left,  which  appear  to 
communicate  with  the  Glacier  of  Le  Tour.  Having 
gained  the  ice,  I  proceeded  without  difficulty,  for  on  the 
higher  part  it  is  not  much  crevassed,  and  the  higher  we 
ascend  the  more  level  it  becomes.  The  Aiguille  Verte 
rises  in  great  majesty  on  the  right,  and  from  its  rugged 
sides  some  short  glaciers  descend  to  meet  that  of  Argen- 
tiere. I  walked  on,  having  reached  the  nev6,  or  per- 
petual snow,  until  I  had  left  the  Aiguille  Verte  quite 
behind  me,  and  was  now  within  a  short  distance  of  the 
head  of  the  glacier,  that  is  to  say,  not  much  exceeding 
an  hour's  walk.  The  surface  is  even,  and  the  whole 
topography  is  easily  seized.  The  direction  of  the 
glacier,  which  up  to  the  Aiguille  Verte  had  been  S.  25° 
E.,  now  became  S.  50°  E.  This  bend  in  the  direction 
corresponds  to  the  basin  of  the  Glacier  du  Talefre,  which 
is  only  separated,  as  has  been  said,  from  the  higher  part 
of  the  Glacier  d' Argentiere  by  the  range  of  the  Tours 
des  Courtes,  which  appears  to  be  of  small  thickness, 
and  is  one  continued  precipice  on  its  north-eastern  side. 
I  can  only  guess  at  the  height  of  the  upper  part  of  the 
Glacier  d'Argentiere,  as  I  was  provided  with  an  imper- 
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feet  instrument.  It  is,  no  doubt,  more  than  8000  feet 
above  the  sea.  The  extremity  of  the  view  is  ter- 
minated by  a  snowy  peak,  which  I  believe  is  probably 
one  also  visible  at  the  Jardin. 

The  structure  of  this  glacier  is  very  confused.  The 
vertical  linear  bands  are,  of  course,  visible  throughout 
up  to  the  neve ;  but  it  would  be  difficult  to  trace  the 
curves.  The  middle  and  lower  part  is  excessively 
crevassed ;  and  the  extremity  near  Argentiere  has  very 
much  shrunk  of  late  years. 

After  a  careful  examination  of  the  higher  part  I  re- 
turned by  the  western  side,  under  the  Aiguille  Verte, 
and  gained  the  bank  somewhat  below  the  tributary 
glacier  on  that  side.  There  is  a  small  snowy  peak  to 
the  north  of  the  Aiguille  Verte,  which  is  connected  with 
it  by  a  ridge  dividing  the  ice  which  falls  in  the  direction 
of  the  Mer  de  Glace  and  in  that  of  Argentiere.  From 
the  same  peak  descends  a  small  glacier  on  the  north  side, 
called  Glacier  de  la  Pendant,  or  de  TOignon,  which, 
judging  from  the  polished  rocks  below,  appears  to  have 
been  formerly  more  extensive.  From  the  highest 
chalets  there  is  a  path  to  the  village  of  Argentiere,  and 
another  less  easily  found,  which  descends  near  Lavanchi. 
Both  pass  through  fine  fir  wood.  From  thence  the 
village  or  Prieure  of  Chamouni  is  soon  reached. 
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CHAPTEE  VI. 

DESCRIPTION  OF  THE  MER  DE  GLACE 
OF  CHAMOUNI. 

Physical  Geography  of  the  Ice-World — Glacier  de  Lechaud — 
Glacier  du  Geant— Source  of  the  Arveiron — Hameau  des 
Bois — Cote  du  Piget — Ancient  Moraine  of  Lavanchi — Le 
Chapeau — Mauvais  Pas — Cattle  traversing  the  Glacier — 
Blue  colour  of  Ice — Montanvert — Accommodations — The 
view — Les  Ponts — L' Angle — Passage  of  the  Glacier — Les 
Ch  armoz — Trelaporte . 

Nee  vidisse  sat  est: — durum  calcavimus  aequor. 

Ovid.  Trist.  III.  x.  39. 

The  Glaciers  of  Chamouni  first  became  an  object  of 
interest  to  tourists  when  they  were  explored  by  Messrs. 
Wyndham  and  Pococke  in  1741.  And  no  station  can 
be  more  convenient  than  the  village  of  Chamouni  for 
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becoming  acquainted  with  the  main  features  of  these 
real  marvels  of  creation.  Fashion  or  the  animosities 
of  nations  may  for  a  time  divert  the  current  of  travel 
in  this  or  that  direction  ;  but  most  infallibly  the  scenery 
of  Mont  Blanc  will  continue  to  attract  the  great  influx 
of  intelligent  tourists  of  every  land,  so  long  as  the 
sublimity  of  nature  shall  move  the  sensibilities  of  man- 
kind. 

The  glacier  which  occupies  the  vast  gorge  or  system 
of  valleys  to  the  east  of  Mont  Blanc,  is  usually,  and 
I  believe,  correctly  termed  the  Mer  de  Glace  ;  * — the 
name  of  Glacier  des  Bois  being  confined  to  its  lower 
extremity,  where,  escaping  from  the  rocky  defile  be- 
tween the  promontory  of  the  Montanvert,  and  the  base 
of  the  Aiguille  du  Dm,  it  pours  in  a  cascade  of  icy 
fragments,  assuming  the  most  fantastic  forms,  into  the 
valley  beneath,  between  the  fir  woods  of  Lavanchi  on  the 
one  hand,  and  those  through  which  the  usually  fre- 
quented .path  to  the  Montanvert  passes,  on  the  other. 
If  I  do  not  always  use  the  Glacier  des  Bois  to  signify 
the  lower,  and  the  Mer  de  Glace  the  middle  and  upper 
part  of  this  vast  ice  stream,  I  shall  not  probably  incur 
any  risk  of  being  misunderstood. 

It  is  proposed,  in  this  chapter,  to  describe  such 
peculiarities  of  structure,  either  in  the  valley  in  which 
the  glacier  lies,  or  in  the  ice  itself,  as  may  tend  to 

*  The  term  may  probably  be  traced  to  the  old  and  erroneous 
notion  of  a  vast  snow  and  icefield  occupying  a  longitudinal 
valley  in  the  heart  of  the  chain,  of  which  the  Glacier  des  Bois, 
d'Argentiere,  da  Tour,  &c,  were  common  outlets. 
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illustrate  the  physical  geography  of  the  district ;  and 
especially  the  theory  of  existing  glaciers,  and  of  their 
former  extension  ;  and  if  the  details  into  which  I  shall 
enter  appear  somewhat  minute,  it  may  be  well  to  re- 
collect, that  the  absence  of  such  local  knowledge  has 
been  the  cause  of  much  of  the  uncertainty  under  which 
we  at  present  labour  as  to  the  past  history  of  these 
wonderful  masses.  A  permanent  record  of  their  present 
limits,  condition,  and  phenomena,  will  be  an  important 
document  for  future  times ;  and  the  conviction  of  this 
led  me  to  incur  the  very  great  labour  of  constructing 
a  detailed  map,  which  accompanies  this  work,  of  nearly 
the  whole  glacier.  The  frequency  of  visits  by  ordinary 
travellers  to  the  higher  parts  of  the  Mer  de  Glace, 
compared  to  what  was  the  case  when  this  work  was 
first  published,  gives  a  popular  interest  to  topographical 
details  which  they  did  not  then  possess.  I  take  this 
opportunity  of  recommending  an  excursion  on  the 
glacier  as  far  as  uLe  Tacul,"  to  those  tourists  who 
might  find  the  whole  journey  to  the  "Jarfui"  too 
fatiguing. 

There  is  nothing  more  practically  striking,  or  more 
captivating  to  the  imagination,  than  the  extreme  slow- 
ness with  which  we  learn  to  judge  of  distances,  and  to 
recognise  localities  on  the  glacier  surface.  Long  after 
icy  scenes  have  become  perfectly  familiar,  we  find  that 
the  eye  is  still  uneducated  in  these  respects,  and  that 
phenomena  the  most  remarkable,  when  pointed  out,  have 
utterly  escaped  attention  amidst  the  magnificence  of  the 
surrounding  scenery,  the  invigoration  which  the  bracing 
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air  produces,  and  the  astonishing  effect  of  interminable 
vastness  with  which  icy  plains  outspread  for  miles,  ter- 
minated by  a  perspective  of  almost  shadowless  snowy 
slopes,  impress  the  mind.  I  cannot  now  recall,  with- 
out some  degree  of  shame,  the  almost  blindfold  way  in 
which  I  was  once  in  the  habit  of  visiting  the  glaciers. 
During  three  different  previous  summers*  I  had  visited 
the  Mer  de  Glace,  and  during  two  of  them,  1832  and 
1839,  I  had  traversed  many  miles  of  its  surface  ;  yet  I 
failed  to  remark  a  thousand  peculiarities  of  the  most 
obvious  kind,  or  to  speculate  upon  their  cause,  or  else 
the  clearer  apprehension  which  I  now  have  of  these 
things  has  wholly  driven  from  my  mind  the  previous 
faint  impression.  Of  the  existence  of  the  moraines, 
generally,  and  their  cause,  as  well  as  of  the  fact  of  the 
descent  of  the  glaciers,  I  was  aware,  but  I  can  scarcely 
recall  another  of  the  many  singularities  which  they 
present,  as  affecting  my  imagination  then  in  a  lively 
manner — the  wear  and  polish  of  the  rocks — the  vast 
masses  of  travelled  stone  thrown  up  high  and  dry  far 
above  the  present  level  of  the  ice,  like  fragments  of 
wreck,  indicating,  by  their  elevation  on  the  beach,  the 
fury  of  the  past  storm — the  pillars  of  ice,  with  their 
rocky  capitals,  studded  over  the  plain  like  fantastic 
monuments  of  the  Druid  age — or  the  beautiful  veined 
structure  of  the  interior  of  the  ice,  apparent  in  almost 
every  crevasse, — these  things,  so  far  as  I  now  recollect, 
were  passed  by  unobserved. 

Even  in  the  summer  of  1842,  during  which  the  pre- 
*  The  journeys  described  in  this  volume  were  made  in  1842. 
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sent  survey  was  made,  I  had  abundant  proof  of  how 
much  remained  unseen  only  for  want  of  the  faculty  of 
concentrating  the  attention  at  once  upon  all  the  parts 
of  so  wide  and  glorious  a  field.  We  are  not  aware,  in 
our  ordinary  researches  in  Physical  Geography,  or  the 
natural  sciences  in  general,  how  much  we  fall  back 
upon  our  general  knowledge  and  habitual  observation 
in  pursuing  any  special  line  of  enquiry,  or  what  would 
be  our  difficulty  in  entering  as  men  upon  the  study  of  a 
world  which  we  had  not  familiarly  known  as  children. 
The  terms  of  science  are  generally  but  translations  into 
precise  language  of  the  vague  observations  of  the  un- 
cultivated senses.  Now  the  ice-world  is  like  a  new 
planet,  full  of  conditions,  appearances,  and  associations 
alien  to  our  common  experience ;  and  it  is  not  wonder- 
ful that  it  should  be  only  after  a  long  training,  after 
much  fatigue,  and  dazzling  of  eyes,  and  weary  steps, 
and  many  a  hard  bed,  that  the  Alpine  traveller  acquires 
some  of  that  nice  perception  of  cause  and  effect — the 
instinct  of  the  children  of  nature — which  guides  the 
Indian  on  his  trail,  and  teaches  him,  with  unerring 
philosophy,  to  read  the  signs  of  change  in  earth  or  ah\ 
But  to  return  to  the  Mer  de  Glace.  A  glance  at 
the  map  will  show  that  this  great  ice  river  has  near  its 
origin  two  divided  streams,  derived  from  different 
sources.  The  westward  branch,  denominated  the  Gla- 
cier du  Geant,  or  Glacier  du  Tacul,  has  its  rise  in  a 
vast  basin  immediately  to  the  eastward  of  Mont  Blanc, 
which  has  been  described  in  the  account  of  the  descent 
from  the  Col  du   Geant.      The   other  branch,  called 
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the  Glacier  de  Lechaud,  has  its  origin  at  the  foot 
of  La  Grande  Jorasse,  one  of  the  highest  mountains 
of  the  chain  which  separates  the  Val  Ferret  from  that 
of  Chamouni.  This  glacier  is  smaller  than  its  neigh- 
bour, although  it  is  swelled  before  its  junction  by  the 
tributary  ice  of  the  Glacier  du  Talefre,  which  falls  in 
upon  its  right  bank  from  a  detached  basin,  encircled  by 
inaccessible  pinnacles  of  rock,  in  whose  centre  is  the 
spot  called  the  Jardin,  now  so  frequently  visited.  The 
length  of  the  whole  Mer  de  Glace  is  estimated  by  the 
guides  of  Chamouni  at  eighteen  leagues,  an  enormous 
exaggeration,  if  leagues  of  the  usual  horizontal  measure 
be  reckoned.  A  league,  however,  is  generally  under- 
stood to  mean  an  hour's  walk  amongst  the  mountains, 
and  in  that  view  the  estimate  will  appear  less  absurd, 
although  it  conveys  no  correct  idea  of  superficial  extent. 
The  distance  from  the  foot  of  the  Glacier  du  Bois  to 
the  top  of  the  Glacier  de  Lechaud  might  probably  be 
traversed  in  six  or  seven  hours,  and  by  the  other  branch 
to  the  Col  du  Geant,  supposing  that  the  state  of  the  gla- 
cier permitted  the  traveller  constantly  to  advance  (which 
is  not  the  case)  in  about  nine.  The  shortest  linear 
distance  from  the  foot  of  the  glacier  to  the  highest 
ridge  of  the  Alps  is  by  my  survey  about  seven  miles, 
and  the  breadth  of  the  glacier  seldom  if  ever  exceeds 
two-thirds  of  a  mile,  but  is  generally  much  less.  This 
does  not  give  any  idea  of  its  apparent  extent.  The 
toil  of  traversing  it,  the  endless  detours,  and  the  recur- 
ring monotony  of  its  crevasses,  exaggerate  inconceivably 
the  distance,  even  to  those  most  inexperienced. 
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We  commence  our  survey  at  the  foot  or  lower  end  of 
the  glacier,  proceeding  upwards. 

The  view  of  the  lower  end  of  the  Mer  de  Glace,  from 
the  road  leading  from  Chamouni  to  Argentiere,  is  ex- 
ceedingly striking.  The  valley  of  Chamouni  is  here 
broad  and  flat.  Three  hamlets  of  small  size  are 
planted  in  sight  of  one  another,  Les  Praz,  Les  Tines, 
and  the  Hameau  des  Bois.  The  latter  is  almost  in 
contact  with  the  glacier;  and,  indeed,  in  1820,  it  at- 
tained a  distance  of  only  sixty  yards  from  the  house  of 
Jean  Marie  Tournier,  the  nearest  in  the  village,  when 
its  farther  progress  was  providentially  stayed.  The 
valley  down  which  the  ice  pours,  meets  that  of  Cha- 
mouni at  a  great  elevation :  the  western  side  of  the 
glacier  (in  contact  with  the  Montanvert),  presses  right 
upon  the  verge  of  a  precipice,  down  which  fragments  of 
ice  are  precipitated  at  all  seasons,  whilst  the  eastern 
stream,  following  a  gentler  slope  of  ground,  sweeps 
more  gently  round  the  foot  of  the  Aiguille  du  Bochard, 
and  beneath  the  station  called  the  Chapeau,  when  it  is 
again  diverted  to  the  west,  partly  by  the  accumulation 
of  its  own  moraine  in  front,  and  partly  by  a  projecting 
rock  of  a  remarkable  kind,  of  which  we  shall  immedi- 
ately speak.  From  the  village  of  Les  Praz,  then,  this 
cascade  of  ice  is  seen  directly  in  front,  but  the  source 
of  the  Arveiron,  at  its  lower  extremity,  is  hid  by  the 
mass  of  the  moraines.*     The  source  offers,  however, 

*  It  occasionally  happens  when  the  glacier  is  unusually  large 
that  the  sub-glacial  torrent  finds  an  egress  at  the  brow  of  the 
precipice  above  mentioned,  and  dashes  down  it  in  a  fine  cascade. 
This  occurred  in  1846,  and  I  believe  once  since. 
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nothing  extremely  remarkable,  except,  indeed,  to  those 
who  visit  a  glacier  for  the  first  time,  and  the  views 
which  have  been  given  of  it  are  in  general  exaggerated : 
It  is  an  arched  cavity,  almost  annihilated  in  winter, 
and  gradually  increasing  as  the  season  of  waste  and 
avalanches  advances,  until  it  forms  an  archway  of  con- 
siderable height  and  width,  from  which  the  turbid 
stream  of  the  Arveiron  flows.  The  quantity  of  water 
varies  excessively  at  different  seasons,  and  even,  I  have 
been  assured,  on  different  days.  It  is  fullest,  I  think, 
in  July ;  and,  in  winter,  though  small,  I  am  assured 
by  natives  that  it  is  very  far  indeed  from  altogether 
ceasing,  retaining,  I  was  informed,  at  least  half  as  much 
water  as  when  I  saw  it  in  September,  when  I  estimated 
the  discharge  very  rudely  (it  does  not  admit  of  exact- 
ness) at  three  hundred  cubic  feet  per  second.  The 
source  of  this  water  in  winter,  when  the  glacier  is 
frozen,  may  be  partly  from  the  heat  of  the  ground  in 
contact  with  the  ice,  as  supposed  by  De  Saussure,  but 
it  must  also  be  recollected  that  the  ice  valley  of  the 
Montanvert  may  be  supposed  to  have  a  due  proportion 
of  springs  taking  their  origin  in  the  interior  of  the  earth 
at  a  depth  to  which  even  the  cold  glacier-contact  does 
not  communicate  a  sensible  influence,  and  the  source  of 
the  Arveiron  is  the  natural  drainage  of  the  springs  of 
that  valley. 

The  final  slope  of  the  Glacier  du  Bois  has  a  vertical 
height  of  at  least  1800  feet  (the  height  of  the  summit 
called  Le  Chapeau,  above  the  valley  at  Les  Tines), 
down  which,  as  has  been  said,  the  ice  descends  half 
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shattered,  half  continuous,  twisted  into  wild  shapes, 
and  traversed  by  countless  fissures,  whilst  on  the  right 
the  precipice  above  the  source  of  the  Arveiron  raises 
its  bare  forehead  without  even  a  stunted  tree  or  a  blade 
of  grass,  for  its  surface  is  continually  furrowed  by  ava- 
lanches, and  its  hollows  washed  clean  by  foaming  cas- 
cades, which  both  originate  in  the  diadem  of  jagged 
pinnacles  of  ice  by  which  it  is  surmounted.  To  the 
right  and  left  the  prospect  is  enclosed  by  the  warm 
green  fir  woods  which  touch  either  moraine*  of  the 
glacier,  and  behind  and  aloft  the  view  is  terminated  by 
the  stupendous  granitic  obelisk  of  Dru,  which  has 
scarcely  its  equal  in  the  Alps  for  apparent  insulation 
and  steepness  —  a  monolith,  by  whose  side  those  of 
Egypt  might  stand  literally  lost  through  insignificance. 
When  we  approach  the  foot  of  the  glacier  at  the 
Hameau  des  Bois,  we  are  at  no  loss  to  perceive  that 
the  ice  has  retreated.  The  blocks  of  the  moraine  of 
1820,  in  which  year  the  glacier  made  its  greatest  in- 
cursion (in  modern  times)  into  the  valley,  lie  scattered 
almost  at  the  doors  of  the  houses,  and  have  raised  a 
formidable  bulwark  at  less  than  a  pistol-shot  of  dis- 
tance, where  cultivation  and  all  verdure  suddenly  cease, 
and  a  wilderness  of  stones  of  all  shapes  and  sizes  com- 
mences, reaching  as  far  as  the  present  ice.  The  limit 
of  the  moraine  of  1820  is  marked  in  the  map,  whence 

*  Moraine,  the  Leap  of  transported  masses  of  rock  deposited 
by  a  glacier  at  its  sides  and  termination  ;  also  often  found  on  its 
surface. 
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it  appears  that  the  form  of  the  extremity  of  the  glacier 
was  not  very  different  from  the  present  one,  only  that 
it  swelled  out  more,  and  that  it  very  nearly  had  divided 
itself  into  two  streams,  separated  by  the  promontory 
marked  Cote  du  Piget.  This  promontory  commands 
an  excellent  view  of  the  extremity  of  the  glacier.  Upon 
its  southern  face  the  glacier  has  spent  its  strength, 
heaping  ridge  upon  ridge  of  its  moraines  against  it. 
The  northern  slope  is  perfectly  protected,  and  trees 
grow  to  the  foot  of  it.  One  cannot  help  being  re- 
minded of  the  position  of  the  Hermitage  of  St.  Salva- 
dor, on  Mount  Vesuvius,  round  which  the  lava  streams 
pass  innocuous. 

But  this  hillock  has  an  especial  interest.  Its  resist- 
ance to  the  pressure  of  the  ice  led  me  to  suspect  that  it 
is  composed  of  firm  materials,  and  is  not  merely  a  heap 
of  rubbish.  And  so  it  proved :  but  whilst  the  cliffs  above 
the  source  of  the  Arveiron  are  of  gneiss,  whose  beds  dip 
inwards  towards  the  axis  of  the  chain  at  an  angle  some- 
where about  30°,  this  hillock  is  of  stratified  limestone 
dipping  similarly  under  the  gneiss,  and  at  about  the  same 
angle. 

The  moraine  of  1820  rises  some  way  upon  the  slopes 
which  border  the  east  side  of  the  terminal  part  of  the 
glacier.  But  when  we  come  to  examine  these  slopes 
themselves,  we  find  in  them  indubitable  evidence  of  their 
being  real  moraines  of  a  former  age,  left  by  the  glacier 
when  it  had  a  greater  extension  than  at  present.  It  is 
the  convex  escarpment  seen  in  the  map  to  traverse  the 
valley  of  Chamouni  above  the  village  of  Les  Tines, 
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presenting  its  convexity  towards  Chamouni.  Its  length, 
reckoning  from  the  existing  glacier,  was  estimated  by 
De  Sanssnre  at  1300  or  1400  feet ;  but  by  the  map  it 
would  appear  to  be  6000  feet,  or  above  a  mile,  reckoning 
from  the  rock  of  the  Aiguille  du  Bochard  to  the  opposite 
side  of  the  Arve  from  Lavanchi. 

There  can  be  no  reasonable  doubt  that  this  mound 
was  once  continuous,  and  obstructed  the  course  of  the 
river.  Of  this  we  have  a  farther  evidence  in  the  deposit 
of  the  alluvial  flats  which  succeed  it  in  ascending  the 
valley  towards  Argentiere,  evidently  formed  by  the  waters 
of  a  lake  ;  and  just  at  the  margin  of  these,  close  to  the 
eastern  side  of  the  mound,  the  village  of  Lavanchi  now 
stands. 

The  summit  is  a  long  narrow  ridge,  sloping  rather 
steeply  both  ways,  and  garnished  with  huge  blocks  on  its 
very  top.  The  largest  of  these  is  marked  on  the  map  un- 
der the  name  of  La  Pierre  de  Lisboli,  and  in  some  places 
these  ridges  are  multiplied  and  parallel,  exactly  as  in  a 
modern  moraine.  It  will  be  observed  that  the  ground- 
plan  of  this  mound  is  very  singular,  being  convex  towards 
the  glacier,  instead  of  concave,  as  is  usually  the  case. 
The  ice  must  have  descended  in  such  a  mass  as  to  have 
blocked  up  completely  the  whole  valley,  and  abutted 
against  the  opposite  slopes  of  the  Flagere.  So  great 
was  its  mass,  and  so  nearly  level  the  valley  of  Chamouni 
into  which  it  descended,  that  when  resisted  in  front,  it 
spread  laterally  in  both  directions,  and  pushed  its  moraine 
up  the  valley  as  well  as  down.  The  presence  of  the 
glacier,  obstructing  the  course  of  the  Arve,  produced  a 
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lake,  as  in  other  well  known  cases.  The  corresponding 
moraine  on  the  western  or  left  bank  of  the  glacier  is  to 
be  sought  in  a  vast  terrace  of  debris  of  rocks  belonging 
to  the  central  chain,  over  which  the  mule  path  from 
Chamouni  to  the  Montanvert  passes  for  a  considerable 
distance  ;  in  fact,  nearly  all  the  way  from  the  hamlet 
of  Mouilles  to  that  of  Planaz  (see  the  map).  The  cul- 
tivated fields  at  Planaz  point  out  plainly  the  terrace-like 
form  of  the  moraine  ;  and  the  rapid  bend  in  the  lower 
part  of  the  course  of  the  torrents  of  Grepon  and  Fouilly, 
as  seen  in  the  map,  is  owing  to  the  opposition  offered 
by  the  mass  of  debris  to  their  direct  descent  towards  the 
valley.  A  farther  confirmation  will  be  found  in  the 
enormous  transported  blocks  which  lie  some  hundred  feet 
above  the  level  of  the  glacier  on  its  west  side  near  the 
Montanvert,  and  which  are  not,  I  think,  alluded  to  by 
any  writer. 

If  we  continue  our  survey  of  the  glacier,  ascending 
the  ancient  moraine  of  Lavanchi,  we  come  in  contact 
with  the  rock  a  little  higher  than  the  Pierre  de  Lisboli, 
and  the  rock  here  is  limestone,  as  already  mentioned. 

When  we  begin  to  command  the  view  of  the  glacier 
in  approaching  the  Chapeau,  we  are  struck  by  the  size 
of  the  blocks  which  seem  poised  on  the  projections  of 
the  cliff,  at  a  great  height  above  the  ice,  and  which  are 
rounded  and  scored  in  such  a  way  as  to  show  that  the 
detached  masses  were  deposited  here  in  the  usual  pro- 
gress of  the  glacier  when  it  attained  this  height.  The 
view  here  of  the  Aiguille  du  Dru,  and  of  the  pinnacles 
of  ice  of  the  Mer  de  Glace  itself,  is  very  striking.     A 
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portion  of  the  moraine  of  1820  is  next  crossed,  and  at 
length,  after  passing  a  torrent,  we  find  ourselves  at  the 
foot  of  the  hillock  called  Le  Chapeau,  on  the  precipitous 
side  of  which  is  a  cavern  affording  some  shelter,  and  an 
excellent  view  not  only  of  the  glacier,  but  of  the  valley 
of  Chamouni  which  it  commands,  and  the  effect  is  ex- 
tremely beautiful,  especially  in  the  evening.  This  spot, 
although  extremely  easy  of  access,  is  rarely  visited  by 
tourists,  unless  at  seasons  when  the  Montanvert  is  too 
much  enveloped  in  snow  to  be  conveniently  reached ;  but 
the  two  views  have  very  little  resemblance,  since  the 
portion  of  the  glacier  seen  from  the  Chapeau  is  the  lower 
part,  or  Glacier  du  Bois,  whilst  the  upper  part,  or  Mer  de 
Glace,  is  commanded  from  the  Montanvert,  and  the  other 
is  nearly  concealed. 

Beyond  the  Chapeau,  the  precipices  of  the  Aiguille 
du  Bochard  actually  meet  the  glacier,  where  it  tumbles 
headlong  from  the  rocks,  and  both  seem  to  forbid  farther 
passage.     Nevertheless  it  is  practicable,  keeping  the 
face  of  the  rock,  to  continue  the  ascent  along  the  east 
bank  of  the  glacier ;  and  indeed  there  is  scarcely  any 
part  of  this  bank  of  the  Mer  de  Glace,  as  high  as  the 
foot  of  the  Aiguille  du  Moine,  which  I  have  not  traversed. 
The  rocky  precipice  alluded  to  would  be  very  difficult 
to  pass,  were  it  not  marked  by  rude  steps  cut  here  and 
there  in  the  soft  steatitic  rocks,  which  mingle  with  the 
gneiss,  and  which,  being  continually  wetted  by  trickling 
rills,  are  very  slippery.    The  goat-herds  are  in  the  habit 
of  continually  passing,  and  there  is  nothing  to  daunt  any 
tolerable  mountaineer,  although  the  spot  has  acquired 


MAUVAIS  PAS.  115 

the  name  of  the  Mauvais  Pas,  which  it  bears  more 
frequently  than  its  proper  one  of  La  Eoche  de  Muret. 
This  rock  (which  is  exactly  opposite  to  the  extreme 
promontory  of  the  hill  of  Montanvert  on  the  west  side) 
forms  one  of  the  barriers  of  the  Mer  de  Glace  above, 
past  which  it  pours  down  the  precipice  in  the  manner 
already  mentioned.  Consequently,  when  the  height  of 
the  Eoche  de  Muret  has  been  gained,  we  have  a  new 
reach  of  the  glacier  in  view,  and  the  ice  begins  to  assume 
a  connected  and  consistent  appearance,  although  still  so 
excessively  full  of  crevasses  as  to  be  generally  impassable 
but  for  a  very  short  distance.  But  the  ice  is  here  the 
real  icy  mass  of  the  Mer  de  Glace,  whilst  below,  it  has 
been  tossed  and  twisted  so  as  to  be  entirely  remoulded, 
and  to  bear  none  of  its  original  impress.  At  the  point 
at  which  we  have  now  arrived,  the  glacier  may  be  com- 
pared to  the  inclined,  dark,  unruffled  swell  of  swift  water, 
rushing  to  precipitate  itself  in  a  mass  of  foam  over  a 
precipice ;  it  has  all  the  forms  of  a  compact  moving 
mass  of  ice,  although  rent  asunder  across  its  breadth  by 
the  rapid  depression  of  the  bed  along  which  it  is  urged. 
The  promontory  of  the  Eoche  de  Muret  gained  and 
passed,  the  slight  bay  behind  has,  as  usual,  been  partly 
rilled  up  by  accumulated  moraines,  upon  which  we  now 
walk,  instead  of  on  the  solid  rock.  Somewhat  farther 
on  a  noisy,  foaming  torrent,  called  Le  Nant  Blanc,  de- 
scends from  a  small  glacier,  called  Le  Glacier  du  Nant 
Blanc,  lodged  in  a  ravine  interposed  between  the  Aiguilles 
of  Bochard  and  Dru ;  this  torrent  is  well  seen  from  the 
Montanvert — it  is  most  copious  in  July,  and  its  appear- 
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ance  is  a  good  index  to  the  state  of  temperature  in  the 
higher  regions,  instantly  diminishing  with  the  first  cold 
nights  of  autumn.  A  second  torrent  descends  farther 
on  from  the  glacier  at  the  foot  of  the  Aiguille  du  Dru, 
and  beyond  this  are  some  fine  pasturages,  which  extend 
along  the  foot  of  the  jagged  and  rocky  chain  between 
the  Dru  and  the  point  of  Les  Echelets  marked  in  the 
map.  Here,  on  the  higher  part  of  these  grassy 
slopes,  near  the  promontory  of  Les  Echelets,  are  the 
highest  stunted  pines  and  larches,  which  occur  on  either 
side  of  the  Mer  de  Glace.  From  amongst  them,  now 
and  then,  some  grand  peeps  may  be  obtained  of  the 
Aiguille  du  Dru,  which  shoots  almost  vertically  above 
the  eye  like  some  tall  steeple — pointing  to  the  deep 
blue  sky. 

These  pastures  are  worthy  of  notice  from  one  circum- 
stance, namely,  that  they  are  grazed  by  cows  for  a  good 
many  weeks  in  summer.  How  a  cow  can  find  footing 
among  such  rocks,  or  ascend  and  descend  pathways  which 
might  be  pronounced  disagreeably  precipitous  by  even  a 
not  fastidious  traveller,  and  whose  zig-zags  are  often  not 
half  the  length  of  the  animal's  body,  may  appear  suffi- 
ciently surprising ; — but  it  is  nothing  compared  to  the 
seeming  impossibility  of  ever  bringing  them  there  at  all, 
or  removing  them.  To  traverse  the  Mer  de  Glace 
opposite  the  Montanvert,  is  at  all  times  a  feat  of  some 
difficulty  for  an  unloaded  man ;  it  is  commonly  said  that 
there  exists  but  a  single  practicable  pathway  amongst 
the  crevasses.  That  this  is  not  correct,  and  that  it  varies 
much  at  different  seasons,  I  know  from  experience — but 
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at  all  times  it  requires  an  expert  iceman  (a  correlative 
word  to  seaman  or  rocksman,  may  perhaps  be  admitted) 
to  effect  this  passage  with  certainty  and  alone.  I 
remember  to  have  found  some  stray  goats,  which  had 
wandered  from  the  shore,  quite  lost  amidst  the  wilder- 
ness of  crevasses,  and  bleating  for  help.*  The  only 
other  access  to  this  pasturage  is  by  the  Eoche  de  Muret, 
and  there,  most  certainly,  no  animal  heavier  than  a  goat 
or  a  man  could  make  its  way  unaided.  The  most  usual 
way  of  transporting  the  cows  is  by  the  glacier  at  the 
foot  of  the  Mauvais  Pas,  where  I  have  already  said  the 
ice  is  in  the  very  act  of  tumbling  headlong  down.  There, 
by  the  aid  of  hatchets  and  planks,  a  sort  of  rude  path- 
way is  constructed  the  day  before  the  ascent  or  descent 
of  the  cattle  is  to  be  performed,  and  then  about  thirty 
peasants  assemble  to  pass  as  many  cows,  and  by  the  aid 
of  ropes  succeed,  usually  without  any  loss,  in  compelling 
the  poor  animals  to  traverse  the  rude  gangways  which 
they  have  prepared.  The  cows  were  taken  to  the  valley 
in  the  end  of  September  last,  and  I  regretted  extremely 
that  I  missed  the  opportunity  of  witnessing  so  singular 
a  cavalcade. 

The  crevasses  of  the  western  and  middle  part  of  the 
Mer  de  Glace  below  the  Montanvert  are  very  continuous 
and  straight,  and  some  of  them  extend  for  at  least  half 

*  Cattle  are  sometimes  taken  across  the  glacier  at  this  place, 
and  one  of  the  hotel-keepers  at  Chamouni  recounted  to  me  a  curious 
history  of  the  risk  which  he  and  a  companion  had  run  in  transport- 
ing a  mule.  They  were  assisting  him  with  ropes,  and  the  animal 
slipping,  pulled  them  both  into  a  crevasse :  they  escaped  with 
difficulty,  abandoning  the  mule  to  his  fate. 
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the  entire  breadth  of  the  glacier.  They  are  often  15  or 
20  feet  wide,  with  walls  perfectly  vertical,  and  to  move 
at  all  parallel  to  the  length  of  the  glacier  in  this  place 
requires  immense  detours.  It  is  the  east  side  which  is 
so  excessively  crevassed,  and  that  during  the  whole  length 
of  the  united  stream  of  the  Mer  de  Glace.  Whenever 
we  touch  the  medial  moraine,  (the  mark  of  the  junction,) 
there  the  multiplied  and  complicated  crevasses  begin. 
The  reason  I  believe  to  be  this  :  the  glacier  which  forms 
the  greater  or  western  portion,  which  is  derived  from  the 
Glacier  du  Geant,  moves  fastest,  and  has  by  far  the 
greater  mass.  The  other,  from  the  Glacier  de  Lechaud 
uniting  with  it,  is  compelled  to  follow,  or  rather  accom- 
pany it.  It  is  therefore  drawn  out,  and  at  the  same 
time  squeezed  into  very  much  narrower  limits,  as  the 
united  stream  is  forced  through  a  space  not  greater  than 
the  larger  alone  had  before  occupied, — -just  as  when  two 
rivers  unite,  the  smaller  and  weaker  is  thrown  into  tur- 
bulent eddies  by  the  union  with  the  swifter  and  more 
powerful. 

Turning  now  to  the  western  side  of  the  Mer  de  Glace 
in  its  inferior  part,  but  a  few  remarks  occur.  The  usual 
path  from  Chamouni  to  the  Montanvert,  and  the  steep 
ascent  of  La  Filia,*  from  the  source  of  the  Arveiron, 
require  no  particular  mention,  but  the  examination  of 

*  I  do  not  know  the  origin  of  the  name.  Thinking  that  it  might 
refer  to  some  legendary  story  of  a  young  woman  lost  at  the  source 
of  the  Arveiron,  I  once  asked  a  native  of  Chamouni  its  meaning, 
to  which  he  replied,  simply  enough, — "  Je  ne  sais  pas  si  ce  n'est 
parcequ'on  y  file  tout  droit,"  which  all  who  have  descended  \i  will 
readily  admit  to  be  the  case. 
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the  promontory  north  of  the  chalet  of  Montanvert  is  not 
without  interest.    It  is  possible  there  to  get  a  little  way 
upon  the  glacier,  amongst  the  immense  fissures  which 
precede  its  abrupt  descent ;   and  from  this  icy  platform 
a  fine  view  of  the  valley  is  attained.       The  ice  here  is 
remarkably  pure,  and  the  fine  blue  caverns  and  crevasses 
may  be  as  well  studied  as  in  almost  any  glacier  in  Swit- 
zerland.    Of  the  cause  of  this  colour  I  may  observe 
once  for  all,  that  I  consider  it  to  be  the  colour  of  pure 
water,  whether  liquid  or   solid ;  though  there  are  no 
doubt  conditions  of  aggregation  which  give  it  more  or 
less  intensity,  or  change  its  hue.      But  this  has  a  parallel 
in  very  many  cases  not  considered  as  paradoxical.     Most 
bodies  when  powdered  have  a  different  hue  than  when 
crystallized  and  compact,  the  topaz  amongst  solid  bodies, 
and  the  solution  of  iodide  of  starch  amongst  fluids,  change 
their  colour  with  temperature,  and  many  bodies  change 
their   tint  with   their  consistency,  or  lose  it  altogether 
when  mixed  with  grosser  matter.     During  an  expedi- 
tion which  I  made  upon  the  ice  in  the  month  of  Sep- 
tember, during  a  snow-storm,  I  observed  that  the  snow 
lying  eighteen  inches  deep  exhibited  a  fine  blue  at  a 
small  depth  (about  six  inches)  wherever  pierced  by  my 
stick.    Nor  could  this  possibly  be  due  to  any  atmospheric 
reflection,  for  the  sky  was  of  a  uniform  leaden  hue,  and 
snow  was  falling  at  the  time.* 

*  On  the  Colour  of  Pure  Water,  see  Newton,  Optics,  Book  I. 
Part  ii.  Prop.  10 ;  Humboldt,  Voyages,  8vo,  ii.  133  ;  Davy,  Sal- 
monia,  3d  edit.  p.  317 ;  Arago,  Comptes  Bendus,  23d  July  1838 ; 
Count  Maistre,  Edin.  New  Phil.  Journal,  vol.  xv. 
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The  west  bank  of  the  Mer  cle  Glace  is  here  extremely 
steep,  though  not  absolutely  precipitous.  It  is  clothed 
with  grass  and  rhododendron,  and  in  many  places  with 
spruce  firs  of  considerable  size.  Amongst  these  lie  frag- 
ments of  transported  granite,  wherever  a  ledge  exists 
sufficient  to  maintain  them,  and  they  are  accumulated 
especially  at  the  promontory  at  the  foot  of  which  the 
glacier  still  sweeps,  though  at  a  great  depth  below.  On 
the  steep  side  of  the  hill  facing  the  valley  of  Chamouni, 
and  therefore  sheltered  from  the  glacier,  these  masses 
are  comparatively  rare.       They  extend  quite  up  to  the 


Transported  hJocks  at  Montanvert. 

dwelling  of  the  Montanvert,  a  height  of  240  feet  above 
the  glacier,  and  even  somewhat  higher ;  but  the  limit 
is  perfectly  well  marked ;  for  although  the  rocky  ridge 
which  descends  from  the  Aiguille  des  Charmoz  to  the 
Montanvert  (and  which  is  here  called  simply  Les  Char- 
moz) is  covered  with  vast  debris,  these  debris  are  all 
in  situ,  and  in  contact  with  the  native  rock,  a  slaty  tal- 
cose  gneiss.  These  blocks  constitute,  therefore,  an  un- 
doubted moraine,  corresponding  to  that  of  Lavanchi  and 
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Tines  on  the  east  side,  and  indicating  the  maximum  level 
of  the  glacier  in  very  remote  times.  I  may  add,  too, 
for  the  sake  of  connection,  that  the  fixed  rocks  in  the 
immediate  neighbourhood  of  the  house  of  the  Montanvert, 
exhibit  clear  traces  of  being  rounded  and  furrowed, 
though  too  much  weathered  to  exhibit  any  thing  like 
polish.  Such  rocks  occur  on  the  descending  path  to  the 
glacier. 

The  earliest  habitation  on  the  Montanvert  is  thus 
described  by  De  Saussure  : — "  Mais  ou  couche-t-on  sur 
le  Montanvert  ?  On  y  couche  dans  un  chateau  ;  car 
c'est  ainsi  que  les  Chamouniards,  nation  gaie  et  railleuse, 
nomment  par  derision  la  chetive  retraite  du  zerger  qui 
garde  les  troupeaux  de  cette  montagne.  Un  grand  bloc 
de  granit,  porte  la  anciennement  par  le  glacier3  ou  par 
quelque  revolution  plus  ancienne,  est  assis  sur  une  de 
ses  faces,  tandis  qu'une  autre  face  se  releve  en  faisant  un 
angle  aigu  avec  le  terrein,  et  laisse  ainsi  un  espace  vuide 
audessous  d'elle.  Le  berger  industrieux  a  pris  la  face 
saillante  de  ce  granit  pour  le  toit  et  le  plafond  de  son 
chateau,  la  terre  pour  son  parquet ;  il  s'est  preserve  des 
vents  coulis,  en  entourant  cet  abri  d'un  mur  de  pierres 
seches,  et  il  a  laisse  dans  la  partie  la  plus  elevee  un 
vuide  ou  il  a  place  une  porte  haute  de  quarante  pouces 
et  large  de  seize.  Quant  aux  fenetres,  il  n'en  a  pas  eu 
besoin,  non  plus  que  de  cheminee ;  le  jour  entre  et  la 
fumee  sort  par  les  vuides  que  laissent  entre  elles  les 
pierres  de  la  muraille.  Voila  done  l'interieur  de  sa 
demeure  :  cet  espace  angulaire,  renferme  entre  le  bloc 
de  granit,  la  terre  et  la  muraille,  forme  la  cuisine,  la 
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chambre  a  coucher,  le  cellier,  la  laiterie,  en  un  mot,  tout 
le  domicile  du  verger  de  Montanvert." — Voyages,  §  627. 
This  was  in  1778.  But  it  appears  that  things  were 
soon  improved  ;  for,  in  one  of  Link's  excellent  coloured 
views  (published  at  Geneva,  and  very  superior  to  all  the 
more  recent  ones),  entitled,  "  Vue  de  la  Mer  de  Glace 
et  de  THopital  de  Blair,  du  Sommet  du  Montanvert 
dans  le  mois  d'Aoust  1781,"  a  regularly  built  cabin, 
with  a  wooden  roof,  is  represented,  with  this  inscription 
above  the  door  : — 

"blair's  hospital, 
utile  dulce." 

From  whence  I  conclude  that  this  hut  was  built  by  an 
Englishman  named  Blair,  between  the  years  1778  and 
1781.  At  a  later  period,  a  small  solid  stone  house  of 
a  single  apartment,  was  built  at  the  expense  of  M. 
Desportes,  the  French  Eesident  at  Geneva,*  having  a 
black  marble  slab  above  the  door,  with  the  inscription, 
A  la  Nature.  On  my  first  visit  to  Chamouni  this  was 
the  only  building,  but  soon  after  a  much  more  sub- 
stantial and  effectual  shelter  was  erected  at  the  expense 
of  the  Commune  of  Chamouni.  The  principal  floor 
consists  of  an  ample  public  room,  a  small  kitchen,  a 

*  Ebel  gives  the  following  account  of  it : — "  M.  Bouritt  de 
Geneve,  l'aubergiste  Terraz  et  les  guides  Jacques  des  Dames  et 
Cachat  le  Geant  ont  execute  le  plan  de  M.  Desportes.  Le  batiment 
offroit  une  grande  salle  pourvue  d'une  cheminee,  de  deux  fenetres, 
de  quatre  lits  de  sangle,  avec  des  chaises,  des  tables,  des  glaces, 
&c.  Les  frais  de  l'etablissement  monterent  a  95  louis." —  Guide 
du  Vbyageur,  1810.     Tom.  ii.  p.  364. 
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guide's  room,  and  three  bedrooms  for  strangers,  besides 
accommodation  below  for  the  servants  of  the  establish- 
ment, of  whom  two  or  three  remain  here  for  four  months 
of  the  year.  This  establishment,  though  simple  and 
unobtrusive,  is  sufficiently  comfortable  and  cleanly,  and 
I  should  be  very  ungrateful  not  to  acknowledge  the 
kindness  and  attention  which  I  uniformly  experienced 
during  many  weeks'  residence  in  this  house  in  1842  ; 
cold  and  desolate  it  certainly  was  occasionally — in 
September  the  thermometer  fell  to  39°  F.  in  my  bed- 
room, and  there  was  little  choice  of  provisions  beyond 
the  excellent  mutton  of  the  Montanvert ;  yet,  on  the 
whole,  I  preferred  the  tranquillity  of  the  arrangements 
to  the  bustle  of  the  hotels  of  Chamouni,  whither  I 
seldom  resorted  but  under  stress  of  weather. 

We  are  almost  tempted  to  forget  that  a  view  so  uni- 
versally seen,  and  so  often  described,  as  that  from  the 
windows  of  the  Montanvert,  loses  none  of  its  real 
majesty  in  consequence  of  the  ease  and  familiarity  with 
which  it  is  visited  by  thousands  of  travellers.  For 
myself,  repeated  visits,  and  a  long  residence,  have  only 
heightened  my  admiration  of  this,  certainly  one  of  the 
grandest  of  alpine  views.  The  Aiguille  du  Dm  has 
in  its  way  scarcely  a  rival,  and  there  are  very  few7 
glaciers  indeed  with  a  course  so  undulating  and  pictu- 
resque as  the  Mer  de  Glace,  and  with  banks  so  wildly 
grand,  of  which  the  general  effect  can  be  so  well  seized 
from  any  one  point.*     Besides  former  visits,  I  have 

*  It  may  be  seen  to  most  advantage  from  a  station  some  hun- 
dred feet  higher  on  the  Charmoz. 
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this  year  seen  it  under  every  circumstance  which  could 
enhance  its  sublimity  ;  under  the  piercing  glow  of  the 


almost  insupportable  midsummer's  sun,  and  again  in 
the  snowy  shroud  of  premature  winter, — in  the  repose 


Moraine  near  the  Montanvert,  Chamouni. 

of  the  stillest  and  serenest  moonlight,  and  lit  up  at  mid- 
night by  the  brilliancy  of  almost  tropical  lightning. 
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The  glacier  immediately  below  the  Montanvert  is 
easily  accessible,  whilst  it  presents  at  the  same  time  all 
the  grander  and  more  remarkable  features  of  glacier 
ice.  The  moraine  is  abundant,  and  the  crevasses 
moderately  large.  A  few  hundred  feet  farther  down 
there  was  this  year  (1842)  a  mass  of  travelling  rock  of 
enormous  dimensions  upon  the  ice.  A  sketch  of  it  is 
given  here.  Its  position,  which  is  accurately  fixed  on 
the  map,  (where  this  block  is  marked  D  7)  will  define 
the  motion  of  the  glacier  in  future  years.  There  is  a 
footpath  here  along  the  moraine,  which  is  a  steep  stony 
ridge,  about  thirty  feet  high  on  the  landward  side, 
and  much  more  towards  the  glacier  in  its  present  state. 
The  masses  of  which  it  is  composed,  and  indeed  of  all 
the  older  moraines  of  this  neighbourhood,  are  not  larger 
than  those  which  are  at  present  to  be  seen  on  the  surface 
of  the  glacier. 

A  large  block  of  protogine  (granite)  on  the  moraine 
is  traditionally  pointed  out  as  the  farthest  spot  reached 
by  Wyndham  and  Pocock,  the  explorers  of  Chamouni 
in  1741,  and  thence  called  the  Pierre  des  Anglais. 
Since  this  chapter  was  originally  written,  it  has  been 
(1848)  maliciously  split  by  fire. 

Proceeding  upwards  in  our  survey  of  the  Mer  cle 
Glace,  we  find  a  footpath  which  conducts  us  from  the 
house  of  the  Montanvert,  first  nearly  down  to  its  level, 
and  then  parallel  to  its  length.  By  and  bye  we  come  to 
pretty  smooth  faces  of  rock,  which  go  down  sheer  under 
the  ice,  and  whose  exposed  promontory  is  now  visible, 
ground  away  by  the  friction  of  the  ice,  or  rather  of  the 
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mass  of  abraded  rocks  mixed  with  sharp  stones  and  sand 
which  it  drags  along  with  it.  To  cross^this  rocky  face, 
some  rude  steps  are  cut  in  the  slaty  gneiss,  and  the  two 
passes  of  this  description  are  called  the  premier  et 
second  Fonts,  De  Saussure  mentions  (§.  628)  having 
employed  two  men  to  blast  the  rocks  to  facilitate  this 
passage,  and  the  marks  may  still  easily  be  seen. 
Opposite  to  this  promontory  the  glacier  is  greatly  heaved 
and  contorted,  owing  probably  to  the  inequalities  of  its 
bed.  It  is  not  easy  to  estimate  the  magnitude  of  these 
icy  hillocks  or  waves,  as  they  have  been  termed.  This 
arises  chiefly  from  the  enormous  magnitude  and  great 
angular  elevation  of  the  peaks  and  wild  rocks  beyond. 

I  had  a  proof  of  this  one  day  on  the  rather  rare 
occasion  of  a  fog  settling  down  to  near  the  level  of  the 
glacier,  which  enveloped  entirely  the  scenery  of  the 
farther  bank.  Then  the  icy  inequalities  seemed  to  rise 
to  mountains,  and  it  was  difficult  to  persuade  oneself 
that  the  glacier,  like  the  ocean,  did  not  now  and  then 
raise  its  billows  in  a  storm,  to  twice  or  thrice  the 
height  which  continual  observation  had  made  so  familiar. 
It  might  be  easily,  and  indeed  is  generally  supposed, 
that  the  glacier  is  here  impassable  ;  but  on  the  18th 
September  1842,  I  crossed  it  with  Balmat,  and  found  it 
less  difficult  than  the  oblique  traverse  we  subsequently 
made  to  return  to  the  Montanvert. 

Having  passed  the  second  "  Pont/ ?  the  path  descends 
to  the  moraine,  which  partly  fills  a  sinuosity  in  the  outline 
of  the  hill ;  and  having  followed  this  for  some  hundred 
yards  we  are  met  by  a  perpendicular  cliff,  the  foot  of 
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which  is  abraded  by  the  ice.  This  is  the  point  marked 
V Angle  on  the  map,  nearly  opposite  to  the  promontory 
of  Les  Echelets,  formerly  mentioned.  Here  there  is 
no  alternative  but  to  descend  upon  the  ice,  and  its  con- 
tact with  the  rock  offers  some  peculiarities  worth 
observation.  When  the  ice  of  the  glacier,  in  the  course 
of  its  progress  downwards,  has  been  forced  against  an 
opposing  promontory  of  rock,  and  has  passed  it,  it  will 
easily  be  understood  that  a  cavity  will  be  left  behind 
the  promontory  which  the  ice  does  not  immediately  fill 
up.  Here  it  is  easy  (occasionally  at  least)  to  descend 
into  such  a  cavity,  with  a  wall  of  ice  on  the  left  hand 
and  of  rock  on  the  right.  Between  the  two  are  wedged 
masses  of  granite,  which  have  slipt  from  the  moraine 
between  the  ice  and  rock,  and  which,  pressed  by  the 
incumbent  weight  of  the  glacier,  and  carried  along  in 
its  progress,  evidently  must,  and  really  do,  wear  furrows 
in  the  retaining  wall,  which  is  all  freshly  streaked,  near 
the  level  of  the  ice,  with  distinct  parallel  lines,  resulting 
from  this  abrasion.  The  juxta-position  of  the  power, 
the  tool,  and  the  matter  operated  on,  is  such  as  to  leave 
not  a  moment's  doubt  that  such  striae  must  result,  even 
if  their  presence  could  not  be  directly  proved. 

The  Angle  is  the  point  noticed  by  De  Saussure  as 
the  junction  of  the  true  granite  with  the  rocks  of  gneiss. 
It  is  a  full  half  hour's  walk  from  the  Montanvert.  It 
was  here  that  in  June  1842  I  determined  for  the 
first  time  the  regular  daily  movement  of  a  glacier. 

To  advance  higher  up  the  glacier,  two  courses  may 
be  taken  ;  either  to  resume  the  moraine  as  soon  as  the 
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promontory  lias  been  passed,  and  thus  advance  as  far 
as  possible  along  the  foot  of  the  Aiguilles  des  Charmoz, 
or  to  follow  the  glacier  near  its  western  border,  by  an 
intricate  passage  amongst  the  numerous  crevasses  by 
which  it  is  traversed.  The  former  is  very  fatiguing, 
and  not  without  danger  from  the  frequent  fall  of  stones 
from  the  small  glacier  at  the  foot  of  the  Charmoz.  On 
one  occasion  I  saw  an  immense  discharge  of  stones  and 
mud  take  place,  arising  from  some  sudden  change  in 
the  glacier,  with  loud  noise,  wmich  continued  for  several 
minutes.  The  passage  of  the  Mer  de  Glace  almost  re- 
quires an  experienced  guide.  I  know  of  no  better 
instance  of  the  confusing  monotony  of  the  glacier  sur- 
face, and  the  kind  of  skill  required  to  retrace  one's 
steps  on  the  ice,  than  the  passage  of  the  Angle.  The 
crevasses  are  so  multiplied,  yet  so  similar,  that  each 
seems  to  rise  endlessly  "  another  yet  the  same."  We 
continually  fancy  that  we  recognise  a  particular  fea- 
ture, which  is  perhaps  a  hundred  times  repeated,  with 
the  slightest  possible  variation  of  form.  Once  strayed 
from  the  right  path,  it  is  difficult  to  find  it  again, 
because  a  false  turn  may  separate  us  from  the  region 
we  are  endeavouring  to  reach  by  impassable  crevasses. 
Consequently,  the  guides,  who  very  frequently  pass 
during  the  season  in  conducting  travellers  to  and  from 
the  Jardin,  resort  to  piling  stones  here  and  there  upon 
the  ice,  or  upon  blocks,  as  land-marks,  such  as  are  used 
occasionally  on  moors  or  hills  subject  to  fogs.  Even 
one  who  has  great  facility  in  retracing  a  path  once 
pursued  on  solid  ground,  or  in  discovering  a  track  for 
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the  first  time,  finds  himself  here  quite  at  fault ;  and  I 
have  frequently  known  experienced  guides  of  Chamouni 
go  astray,  and  lead  travellers  into  difficult  and  embar- 
rassing situations,  or  place  landmarks  in  altogether 
wrong  positions,  so  as  to  mislead  future  passers  by. 
I  suppose  that  I  passed  the  Angle  at  least  forty  or  fifty 
times  in  1842,  and  although  I  at  last  became  pretty  well 
acquainted  with  its  intricacies,  yet  it  was  impossible  to 
extricate  oneself  mechanically,  or  without  vigilant 
attention.  M.  Bourrit  has  given  a  just  and  not  ex- 
aggerated description  of  similar  difficulties.  "  Eien  ne 
peut  donner  une  idee  du  nombre  prodigieux  des  cre- 
vasses de  cette  vallee,  que  la  difficulte  d'en  sortir.  II 
n'est  jamais  arrive  de  retrouver  au  sortir  le  meme  banc 
de  glace  par  ou  Ton  est  entre ;  souvent,  au  contraire, 
Ton  erre  pendant  trois  quarts  d'heure,  et  les  guides 
^tonnes,  recourrent  aux  enchantemens  pour  expliquer 
cet  effet  de  la  multiplicity  d'objets  semblables  et 
qu'une  longue  frequentation  n'apprend  point  a  distin- 
guer."*  It  deserves,  however,  to  be  mentioned,  as  a  point 
not  only  curious  in  itself,  but  highly  important  in  consi- 
dering the  constitution  of  glaciers,  that  they  present  year 
after  year  a  surface  so  very  similar,  that  an  experienced 
guide  will  make  his  way  over  the  ice  in  the  same  di- 
rection, and  seem  to  avoid  the  same  crevasses,  whilst  he 
is,  in  fact,  walking  upon  ice  wholly  changed — that  is, 
which  has  replaced  in  position  the  ice  of  the  previous 
year,  which  has  been  pushed  onwards  by  the  progres- 
sive movement  of  the  glacier. 

*  Description  des  Glaciers,  1.  107. 
i 
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This  is  a  fact  which,  though  generally  enough  ad- 
mitted, has  not  yet  excited  sufficient  attention.  The 
surface  of  the  glacier  has,  for  the  most  part,  the  same 
appearance  as  to  the  variations  of  level,  the  occurrence 
of  moraines,  the  systems  of  complex  crevasses,  and  the 
formation  of  superficial  water-courses,  in  any  one  sea- 
son as  in  another.  These  phenomena,  then,  are  deter- 
mined by  the  form  of  the  bottom  and  sides  of  the  rocky 
trough  in  which  the  glacier  lies,  and  by  its  slope  at  the 
spot.  Just  as  Jn  a  river,  where  the  same  molecules  of 
water  form  in  succession  the  deep  still  pool,  the  foaming 
cascade,  and  the  swift  eddy,  all  of  which  maintain  their 
position  with  reference  to  the  fixed  objects  round  which 
the  water  itself  is  ever  hurrying  onwards.  The  passage  of 
the  Angle  is  more  difficult  in  some  seasons  than  others, 
but  it  probably  varies  much  more  in  its  character  be- 
tween spring  and  autumn  of  any  one  year  than  between 
one  year  and  another.  This  I  learned  by  the  unanimous 
testimony  of  the  guides,  and  my  observations  of  three 
different  years  confirm  it. 

The  Angle  past,  the  most  conspicuous  object  is  the 
imposing  Aiguille  des  Charmoz,  which  rises  on  the 
right.  The  rocky  pinnacles  of  which  it  is  composed 
exceed  in  sharpness  those  which  I  have  seen  in  any 
other  parts  of  the  Alps.  There  is  one  which  is  con- 
spicuous from  the  Montanvert,  and  which  has  an  un- 
natural and  exaggerated  appearance  in  most  of  the 
engravings,  which  is  really  as  attenuated  as  it  is  pos- 
sible to  represent  it,  The  mass  is  of  granite,  in  which 
sapphires  are  found,  though  rarely,  in  the  Couloir  im- 
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mediately  beyond  the  Angle ;  I  have  found  a  singular 
porphyritic  rock  amongst  the  fragments,  containing 
felspar  and  epidote,  which  it  is  difficult  to  refer  to  any 
class  of  primitive  rocks. 

From  the  foot  of  the  higher  summits  of  the  Aiguille 
des  Charmoz,  a  small  glacier,  which  has  been  already 
alluded  to,  takes  its  origin.  It  is  one  of  those  short 
limited  glaciers  termed  by  De  Saussure,  glaciers  of  the 
second  order.  They  do  not  essentially  differ  in  struc- 
ture from  other  glaciers,  but  are  shorter,  owing  in  all 
probability  to  the  little  surface  which  they  present  for 
receiving  snow,  and  thus  increasing  their  dimensions,  as 
well  as  to  the  great  angle  of  inclination  of  the  beds  on 
which  they  commonly  rest.  This  is,  indeed,  such  as 
to  render  their  adhesion  to  the  ground  an  astonishing 
circumstance.  M.  de  Charpentier  has  very  justly  quoted 
several  examples  as  proving,  that  if  glaciers  really  slid 
over  the  soil,  as  De  Saussure  supposed,  these  could  not 
for  a  moment  sustain  their  position  at  an  angle  of  30° 
or  more.  In  the  higher  part  of  the  Mer  de  Glace,  or 
rather,  on  the  great  chain  between  the  Grande  Jorasse 
and  Mont  Mallet,  there  are  some  of  the  icy  masses 
which  seem  to  hold  on  to  the  face  of  the  rocks  by  mere 
adhesion,  presenting  precipices  certainly  of  several  hun- 
dred feet  in  height.  I  have  watched  these  masses  day 
after  day,  when  the  sun  shone  so  as  to  throw  the  deep 
shadow  of  the  ice-cliff  northwards,  giving  it  a  magnifi- 
cent relief,  when  the  stability  of  these  glaciers  appeared 
little  short  of  miraculous. 

A  rocky  ridge,  descending  eastwards  from  the  Char- 
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moz,  composes  the  massive  promontory  of  Trelaporte, 
round  the  foot  of  which  the  Mer  de  Glace  struggles 
more  violently  in  its  passage  than  at  any  other  part. 
The  result  is  a  series  of  fissures,  which  immediately  at 
the  turn  of  the  rock  are  quite  impassable,  and  which 
extend  radially  outwards  like  the  joints  of  a  fan.  To 
pursue  the  course  up  the  glacier,  these  crevasses  must 
be  crossed  nearly  at  right  angles,  until  the  centre  of  the 
glacier  has  been  gained,  or  the  great  moraine  descend- 
ing from  the  promontory  of  the  Tacul,  which  divides 
the  glacier  into  two  portions.  We  may,  however,  as- 
cend the  promontory  of  Trelaporte  itself,  which  com* 
mands  a  very  interesting  view. 


CHAPTEE   VII. 

DESCRIPTION   OF  THE   MER  DE   GLACE    OF 
CHAMOUNI— CONTINUED. 

Trelaporte — A  traveller  crag-fast  amongst  precipices — The  mo- 
raines of  the  Mer  de  Glace — "  Moulins  " — Discovery  of  De 
Saussure's  ladder — Tacul — Lake — Bivouac  under  a  rock — 
Thunderstorm — The  chamois  hunter — Superb  glacier  table — 
Glaciers  of  Lechaud  and  Talefre — Jardin — Pierre  de  Ber- 
anger. 

No  part  of  the  valley  of  the  Mer  de  Glace  shows  better 
than  the  Trelaporte  the  abrading  action  of  the  ice  upon 
the  rocks,  or  the  height  to  which  the  glacier  has  evi- 
dently once  risen.  The  forms  are  everywhere  smoothed 
and  rounded.  Vast  sheets  of  bare  granite,  nearly  ver- 
tical, and  without  a  fissure,  occur  up  to  a  great  height, 
and  a  few  hundred  feet  above  the  glacier  level  is  a  sort 
of  shelf,  covered  with  large  detached  masses  of  granite, 
which  have  formed  an  ancient  moraine.  On  the  top  of 
one  of  these,  my  surveying  station  Gr  was  planted. 
There  is  something  singularly  desolate  about  the  ap- 
pearance of  these  rocks,  broken  here  and  there  by  a 
tuft  of  grass,  which  adheres  in  the  midst  of  an  inacces- 
sible precipice  ;  and  as  a  few  sheep  pasture  here  every 
year,  without  any  resident  shepherd,  these  poor  animals 
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straying  in  search  of  food,  perish  in  considerable  num- 
bers from  famine,  or  by  falling  down  the  cliffs.  A  sin- 
gular incident  occurred  here  in  the  past  autumn,  which 
shows  the  danger  of  venturing  into  such  places  without 
a  guide,  or  at  least  an  attendant. 

On  the  17th  September  1842,  I  walked  up  to  this 
lonely  promontory,  which,  as  it  leads  no  where,  is  un- 
frequented, except  by  the  occasional  visit  of  the  shep- 
herd, to  carry  salt  to  his  sheep.*  Having  stopped  to 
sketch  the  bold  outlines  of  the  Dru  and  Moine,  which 
form  the  opposite  boundary  of  the  glacier,  I  sent  Au- 
guste  to  seek  some  water,  which,  owing  to  the  form  of 
the  rocks  I  have  mentioned,  it  is  difficult  to  find.  I 
was  not  surprised  that  he  did  not  immediately  return, 
but  when,  having  waited  half  an  hour,  and  finished  my 
sketch,  I  saw  nothing  of  him,  I  began  to  fear  that  he 
had  got  entangled  amidst  these  wild  rocks,  and  pro- 
ceeded in  search  of  him.  After  some  time  I  saw  him 
coming  up  with  two  lads  of  Chamouni,  whom  we  had 
seen  start  from  the  Montanvert  in  the  morning,  for  the 
Jardin,  and  leading  between  them  a  man  evidently  ex- 
hausted, confused,  and  his  clothes  torn  to  rags.  On 
approaching,  I  found  Auguste  scarcely  less  excited  than 
the  man  he  led,  and  to  rescue  whom  from  a  ledge  of 
rock,  on  which  he  had  passed  the  whole  night ,  he  had 
placed    himself    in   imminent    danger.       This    person 

*  Accordingly,  here  and  elsewhere,  a  traveller  may  be  incom- 
moded by  the  importunate  earnestness  with  which  the  sheep  sur- 
round and  follow  him,  supposing  that  he  has  brought  salt  with 
him.     They  are  as  tame  as  domestic  animals. 
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proved  to  be  an  American  traveller,  who  had  wan- 
dered all  alone  the  morning  of  the  day  before  over  the 
hill  of  Charmoz,  above  the  Montanvert,  and  scrambled 
as  far  as  the  solitary  precipices  of  Trelaporte,  unvisited, 
as  we  have  said,  except  casually  by  a  shepherd,  and 
still  more  rarely  by  some  chamois  hunter.  Towards 
afternoon  (by  his  own  account)  he  had  slipped  over  a 
rock,  and  being  caught  by  the  clothes  on  some  bushes, 
had  his  fall  checked  so  as  to  gain  a  little  ledge  sur- 
rounded by  precipices  on  every  side,  where  he  found 
himself  lodged  in  a  perfectly  hopeless  prison.  Here  he 
passed  the  whole  night,  which,  fortunately,  was  not 
cold,  and  in  the  morning  he  succeeded  in  attracting,  by 
his  cries,  the  young  men  of  Chamouni,  who  were  on 
their  way  across  the  glacier,  at  a  great  distance  below. 
The  two  boldest,  with  difficulty,  climbed,  by  a  circuit- 
ous path,  so  as  to  gain  a  position  above  him  ;  but  their 
united  efforts  would  have  been  unequal  to  rescue  him 
had  I  not  providentially  gone,  with  my  guide,  the  same 
morning,  to  this  remote  spot.  Whilst  he  was  on  a 
search  for  the  water  which  I  required,  he  came  within 
sight  of  the  boys,  vainly  attempting  to  extricate  the 
traveller.  Balmat  instantly  joined  them,  and  by  great 
personal  courage,  as  well  as  strength,  succeeded  in 
dragging  the  man  up  by  the  arm,  from  a  spot  whence  a 
chamois  could  not  have  escaped  alive.  Balmat  told 
me,  that  whilst  he  bore  the  entire  weight  of  the  man 
on  the  slippery  ledge  to  which  he  himself  clung,  he  felt 
his  foot  give  way,  and  for  a  moment  he  thought  him- 
self lost,  which  was  the  cause  of  the  very  visible  emo- 
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tion  of  which  he  bore  traces  when  he  joined  me.  I 
gave  wine  and  food  to  the  traveller,  and  the  others, 
and  especially  applauded  the  humanity  and  courage  of 
the  lads,  one  of  whom  conducted  the  traveller  back  to 
Chamouni,  for  his  nervous  system  was  greatly  affected, 
and  for  a  time  I  doubted  whether  he  was  not  deranged. 
I  returned  with  Balmat  to  view  the  exact  spot  of  the 
adventure,  and  a  more  dreadful  prison  it  is  impossible 
to  conceive.  It  was,  as  I  have  said,  a  ledge  about  a 
foot  broad  in  most  places,  and  but  a  few  feet  long,  with 
grass  and  juniper  growing  on  it.  It  thinned  off  upon 
the  cliff  entirely  in  one  direction,  and  on  the  other 
(where  widest)  it  terminated  abruptly  against  a  portion 
of  the  solid  rock,  not  only  vertical,  but  overhanging, 
and  at  least  ten  feet  high,  so  that  no  man,  unassisted, 
could  have  climbed  it.  The  direction  of  his  fall  was 
attested  by  the  shreds  of  his  blouse,  which  were  hang- 
ing from  some  juniper  bushes,  which  he  had  grazed  in 
his  descent,  but  for  which  evidences  it  would  have  ap- 
peared to  me  inconceivable  that  any  falling  object 
could  so  have  attained  the  shelf  on  which  he  was 
almost  miraculously  lodged.  Immediately  below  the 
spot  he  fell  from,  the  shelf  had  thinned  off  so  com- 
pletely that  it  was  plain  he  must  have  fallen  obliquely 
across  the  precipice,  so  as  to  attain  it.  The  ledge  was 
about  twenty  feet  below  the  top  of  the  smooth  granitic 
precipice,  to  which  a  cat  could  not  have  clung,  and 
below,  the  same  polished  surface  went  sheer  down, 
without  a  break,  for  a  depth  of  at  least  200  feet,  where 
it  sinks  under  the  glacier,  whose  yawning  crevasses 
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would  have  received  the  mangled  body,  and  never 
would  have  betrayed  the  traveller's  fate.  A  more 
astonishing  escape,  in  all  its  parts,  it  is  impossible  to 
conceive.  It  is  probable,  that  had  the  young  men  not 
crossed  the  glacier  at  the  fortunate  moment,  my  guide 
and  I  would  have  passed  the  rock  fifty  yards  above 
him,  (it  was  in  the  direction  in  which  we  were  going) 
without  either  party  having  the  remotest  idea  of  the 
other's  presence.* 

To  return  to  the  Mer  de  Glace.  The  foot  of  the 
Trelaporte  offers  several  excellent  contacts  of  the  ice 
and  rock,  which  is  there,  as  at  the  Angle,  much  worn 
by  the  abrasion  of  the  stones  or  gravel.  It  is  quite 
practicable  to  traverse  the  glacier  from  hence  to  the 
Tacul,  or  promontory  at  the  bifurcation  of  the  glaciers 
du  Geant  and  Lechaud.  The  usual  course  of  proceed- 
ing is,  as  we  have  observed  above,  to  cross  the  glacier 
before  reaching  Trelaporte,  until  the  principal  medial 
moraine  is  attained.  The  whole  of  the  eastern  part  of 
the  glacier  is  here  much  lower  than  the  western,  which 
is  heaped  up  against  the  promontory,  and  the  effect  is 
to  squeeze  the  moraines  together  into  the  smaller  or 
eastern  portion  of  the  glacier.  The  regular  curvature 
and  general  parallelism  of  these  moraines,  amidst  all 
this  confusion  and  dislocation,  is  exceedingly  remark- 
able.    From  the  point  we  have  now  reached,  upwards, 

*  From  a  rocky  summit  between  Trelaporte  and  the  Aiguille 
des  Charmoz,  which  I  have  marked  G*  ou  the  map,  a  superb 
bird's-eye  view  of  the  glacier  is  attained.  The  ascent  is  laborious 
and  rather  difficult. 
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four  of  them  may  be  most  distinctly  traced.  Two  de- 
scending the  Glacier  de  Lechaud,  one  from  the  promon- 
tory of  the  Tacul,  and  one  the  principal  medial  moraine 


Gl.  TaWfre  fl/J 


Mont  a  inert 


of  the  Glacier  du  £}eant,  which  descending  from  the 
promontory  called  La  Noire,  (see  the  map,)  we  shall 
designate  by  that  name.  Of  the  first  two,  one  descends 
all  the  way  from  the  foot  of  the  Courtes,  on  the  Gla- 
cier du  Talefre,  and  the  other  is  the  medial  moraine  of 
the  Glacier  de  Lechaud.  The  two  last  have  a  re- 
markable dislocation  or  lateral  displacement,  opposite 
to  Trelaporte,  which  arises  from  some  cause  which  I  am 
unable  to  determine.      Nor  do  I  know  whether  this 
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apparent  dislocation  advances  with  the  progress  of  the 

glacier.* 

Near  the  same  spot  are  the  "Moulins,"  which  the 

guides  always  take  care 
to  point  out  to  travellers 
going  to  the  Jardin. 
They  are  deep  and  nearly 
cylindrical  holes  in  the 
ice,  into  which  the  water, 
accumulated  in  the  rills 
which  form  the  super- 
ficial drainage  of  this  part 
of  the  glacier,  is  preci- 
pitated in  a  more  or  less 
copious  cascade  according 
to  the  season.  Some- 
times these  cascades  are 
double  in  the  same  hole, 
or  one  stream  separates 
into  two  cascades ;  but 
always,  whatever  be  the 
state  or  progress  of  the 
glacier,  these  cascades  or 
u  Moulins  "  are  found  in 
almost  exactly  the  same 
position,  that  is,  opposite 
to  the  same  fixed  objects 
on  the  side  of  the  glacier. 

*  I  have  reason  to  think  that  the  dislocation  is  perm  anient,  and 
due  to  the  overpowering  pressure  of  the  ice  from  the  branch  of  Le 
Geant.     (1854.) 
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This  is  an  evident  proof  of  the  continued  renewal  of  the 
glacier  as  to  its  state  of  aggregation,  the  external  forms 
remaining  fixed,  whilst  the  integrant  parts  are  advancing. 
I  was  greatly  struck  by  the  change  which  I  perceived 
in  this  part  of  the  glacier  between  the  month  of  June, 
when  I  first  visited  it  last  season,  and  the  close  of  Septem- 
ber, when  I  quitted  it.  At  the  former  time  the  crevasses 
were  comparatively  trifling,  and  they  continued  to  open 
more  and  more  the  whole  summer,  so  that  at  the  end 
many  places  were  nearly  impassable,  which  earlier  I  had 
traversed  without  difficulty.  This  is  a  most  important 
fact,  for  it  shows  that  during  winter  the  glacier  con- 
solidates, and  that  every  summer  its  crevasses  open 
afresh,  whilst  its  continued  adaptation  to  the  external 
constraint  which  its  walls  or  bed  impose,  show  that  the 
glacier  mass  is  far  more  passive  and  plastic  than  it  has 
usually  been  supposed.  I  might  have  stated  that  in 
the  lower  part  of  jthe  glacier  this  is  perhaps  even  more 
striking,  for  there,  the  thaw  beginning  earlier,  and  be- 
ing more  complete,  the  crevasses  which  have  opened 
in  spring  attain  their  widest  extension  in  July  and  the 
beginning  of  August,  and  afterwards,  by  the  collapsing 
of  their  sides,  and  the  general  softening  of  the  mass, 
they  subside  into  rounder  forms,  and  the  cavities  being 
partially  filled,  are  more  easily  crossed.* 

*  The  Moulins  are  probably  re-formed  every  spring  (or  possibly 
at  longer  intervals)  by  the  rill  of  water  which  has  traversed  the 
unbroken  ice  of  the  Glacier  du  Geant  dropping  into  the  first  cre- 
vasse opened  by  the  rocky  inequalities  of  Trelaporte.  The  form 
of  the  crevasse  may  be  lost  by  the  softening  and  working  of  the 
ice,  but  the  falling  water  will  keep  open  a  vertical  shaft.  Old 
shafts  abandoned  by  the  water  are  occasionally  seen.    (1854.) 
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It  was  nearly  opposite  the  "  Moulins," — that  is,  be- 
tween the  stations  marked  G  and  H  on  the  map,  that 
in  1832,  on  my  way  to  the  Jardin,  my  guide  Joseph 
Marie  Couttet  pointed  out  to  me  some  fragments  of 
wood,  evidently  much  wasted  and  rubbed,  which  he 
assured  me  were  part  of  the  identical  ladder  which  De 
Saussure  had  ^used  on  his  memorable  journey  to  the 
Col  du  Geant,  forty-four  years  before.  I  kept  a  por- 
tion of  the  wood  as  a  relic,  without,  however,  attach- 
ing very  great  faith  to  its  history ;  but  the  inquiries 
which  I  made  this  year  (1842)  dispose  me  to  believe  it 
probably  correct.  Couttet  and  his  brother  repeated  to 
me  exactly  the  same  story  as  before,  and  mentioned  the 
year  1832  as  that  in  which  the  ladder  reappeared,  and 
pointed  out  the  very  spot  where  I  had  myself  found  it, 
without  having  the  least  idea  that  I  had  heard  of  the 
thing  before.  They  farther  mentioned  that  there  was 
no  question  that  it  was  a  ladder,  for  that  Captain  Sher- 
will  had  seen  and  taken  some  of  the  steps  still  adhering 
to  the  lateral  props.  It  was  certain  that  the  morsels 
in  question  had  descended  from  the  Aiguille  Noire,  or 
at  least  in  that  direction,  for  this,  the  most  westerly  of 
the  medial  moraines,  has  its  origin  there  ;•  and  it  is 

*  The  fact  that  the  origin  of  the  medial  moraines  is  familiarly 
known  to  the  guides  of  Chamouni  seems  equivalent  to  a  true 
theory  of  the  origin  of  these  moraines  so  strangely  misapprehended 
by  De  Saussure  and  most  of  his  followers.  Since  a  medial 
moraine  may  always  be  traced  up  to  a  promontory,  and  there  be 
seen  to  originate,  or  at  least  to  be  combined  out  of  the  two  lateral 
moraines  which  there  unite,  it  would  seem  impossible  to  ascribe 
to  them  any  other  than  the  true  origin.     And  that  the  Chamonir 
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quite  certain  that  De  Saussure  descended  the  glacier  on 
that  side,  and  that  he  left  a  ladder  at  that  place  ;  for  he 
tells  us  that  he  was  unable  to  pass  by  the  western  side  of 
the  Glacier  du  Tacul  on  account  of  the  crevasses,  and 
Couttet's  father  was  himself  on  the  expedition,  and  des- 
cended from  the  col  with  the  enormous  load  of  160  pounds 
after  the  termination  of  the  expedition,  and  he  assured  his 
sons  that  the  ladder  had  been  left  there.  Besides, 
among  the  few  ascents  to  the  Col  du  Geant  since  the 
time  of  De  Saussure,  perhaps  every  one  has  been  per- 
formed by  the  western  side  of  the  glacier,  which,  as  I  have 
said,  is  the  safer  and  more  usual  course  ;  and  had  a  lad- 
der been  left  in  that  quarter,  it  could  never  have  reached 
the  medial  moraine  of  La  Noire.  There  is  indeed  one 
other  alternative — that  the  ladder  had  been  used  by 
the  crystal  hunters  who  used  to  frequent  the  rocks  of 
the  Aiguille  Noire,  for  the  black  quartz  crystals  which 
perhaps  occasioned  the  name  of  the  spot.  But  in  this 
case  it  is  more  than  probable  that  the  Couttets  them- 
selves, the  most  experienced  crystal  hunters  of  the  val- 
ley, would  have  been  aware  of  the  circumstance.  On 
the  whole,  then,  in  the  absence  of  any  direct  informa- 
tion of  any  other  ladder  having  been  left  in  this  parti- 
cular quarter  besides  that  of  De  Saussure,  it  seems  rea- 
sonable to  admit  that  the  ladder  in  question  descended 

ards  perfectly  understand  this,  is  plain  from  the  fact  that  they 
seek  in  each  moraine  the  minerals  proper  to  the  source  whence  it 
is  derived;  for  instance,  the  red  fluor  spar  in  the  most  easterly 
moraine  of  the  Glacier  de  Lechaud,  which  has  descended  the 
Talefre,  and  has  its  origin  at  the  foot  of  the  rocks  called  Les 
Courtes,  where  this  rare  mineral  is  sought  in  situ. 
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from  the  Aiguille  de  la  Noire  to  the  point  in  question, 
near  the  Moulins,  between  the  year  1788  and  the  year 
1832.  The  observation  is  interesting,  as  determining 
so  far  the  mean  motion  of  the  glacier  in  the  interval. 
By  the  map,  the  distance,  allowing  for  the  sinuosities 
of  the  glacier,  appears  to  be  about  13,000  feet,  which 
being  travelled  in  forty-four  years,  gives  300  feet  per 
annum  for  the  mean  motion  of  this  part  of  the  glacier. 

A  little  higher  up  we  stand  in  the  centre  of  three 
valleys,  and  in  the  most  extensive  part  of  the  Mer  de 
Glace.  The  guides  believe,  and  probably  with  reason, 
that  it  is  here  deepest.  They  assure  me  that  they  have 
sounded  a  "moulin"  of  above  350  feet  deep,  What 
is  perhaps  as  good  a  proof  as  any  of  the  mass  and 
solidity  of  the  ice  is,  that  I  have  seen  enormous  cre- 
vasses and  basins  holding  still  water,  and  therefore 
completely  closed  below.  The  water  was  of  an  ex- 
quisite blue  colour,  independent  of  the  colour  of  the 
ice.*  The  view  from  the  centre  of  the  glacier  in  fine 
weather  is  one  of  the  finest  which  can  be  conceived. 

In  order  to  reach  the  promontory  of  the  Tacul,  where 
the  glaciers  divide,  it  is  usual  to  cross  the  fourth  and 
third  moraines  (I  will  in  future  designate  them  by  num- 
bers counting  from  the  east)  and  in  the  centre  the  glacier 
is  here  easily  traversed.  The  Tacul  is  reached  com- 
monly in  three  hours  from  the  Montanvert,  but  a  prac- 
tised walker  will  do  it  in  two,  and  I  have  descended  in 
much  less.     The  union  of  the  two  glaciers  is  attended 

*  I  have  described  it  in  my  Journal  as  "  nearly  or  quite  as 
blue  as  the  Khone  at  Geneva." 
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with  some  circumstances  worthy  of  notice.  That 
descending  from  the  Geant  is  by  far  the  most  power- 
ful one,  and  the  other  is  forced  to  yield  somewhat  to 
its  pressure.  The  mass  of  rock  forming  the  lateral 
moraine  of  the  Glacier  de  Lechaud  is,  however,  the  most 
considerable,  and  this  is  wildly  tossed  up  into  a  lofty 
medial  moraine  at  the  meeting  of  the  ice  streams. 
The  Glacier  de  Lechaud  clings,  as  it  were,  to  the  rocky 
wall  of  the  promontory — the  Glacier  du  Geant  has 
thrown  up  a  vast  mound  of  debris,  which  prevents  it 
from  approaching  the  rock  within  some  hundred  feet, 
and  leaves  a  hollow  between,  part  of  which  is  faced  by 
a  huge  icy  barrier,  of  considerable  elevation  and  diffi- 
cult to  scale.  In  this  hollow — between  the  edge  of 
the  Glacier  du  Geant  and  the  promontory  of  Tacul — 
there  exists  at  certain  seasons  of  the  year  a  small  lake. 
I  first  visited  it  in  1842,  on  the  25th  June,  when  it 
contained  no  water ;  but  a  few  days  of  continued  hot 
weather,  by  melting  the  ice,  filled  it,  and  it  remained 
more  or  less  full  during  the  remainder  of  the  season. 
I  have  seen  it,  however,  vary  exceedingly  in  level 
from  one  day  to  another,  so  that  there  can  be  no  doubt 
that  it  has  an  outlet  through  the  moraine  under  the 
glacier.  Balmat  affirms  that  the  source  of  the  Arveiron 
is  seen  suddenly  to  burst  forth  with  great  vigour,  and 
that  this  is  attributed  to  the  emptying  of  the  Lac  du 
Tacul — which  is  by  no  means  impossible.  It  appears 
from  the  testimony  of  M.  Bourrit  (Voyages,  i.  p.  90), 
that  De  Saussure  was  the  first  stranger  who  reached 
the  Tacul. 
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The  point  marked  B  on  the  promontory  of  the  Tacul 
was  one  of  my  principal  stations,  commanding  an  ex- 
tensive view  of  nearly  the  whole  glacier.  It  was  at  a 
height  of  277  feet  above  the  lake,  so  that  the  view 
embraced  not  merely  the  three  branches  of  the  glacier, 
but  that  of  Talefre,  the  Jardin,  and  the  mountains 
beyond,  and  a  portion  of  the  valley  of  Chamouni  oppo- 
site the  Montanvert,  the  range  of  the  Aiguilles  Eouges, 
and  the  snowy  summit  of  the  Buet  peeping  over  be- 
yond. 

Near  the  side  of  the  lake,  at  the  foot  of  the  promon- 
tory, lies  an  enormous  block  of  granite  belonging  to 
the  moraine  of  Lechaud.  The  cavity  beneath  its  south- 
west side  is  a  well-known  refuge  for  chamois  hunters, 
and  for  the  few  travellers  who  pass  the  Col  du  Geant, 
who  usually  save  from  two  to  three  hours  of  laborious 
walking  by  sleeping  here  instead  of  at  the  Montanvert. 
It  is,  in  fine  weather,  a  pretty  tranquil  spot.  The  gla- 
cier is  in  a  great  measure  concealed  by  its  lofty  em- 
bankments, which  shelter  it  from  the  chillest  winds. 
The  slopes  round  are  grassy,  and  diversified  with  juniper 
bushes,  and  the  little  piece  of  water,  when  unfrozen, 
has  a  cheerful  effect.  Here  I  spent  two  nights  with 
Balmat,  with  a  view  to  advance  my  survey  and  the 
experiments  on  the  ice  ;  for  whilst  pursuing  my  inquiries 
on  the  higher  glaciers,  it  was  found  to  make  a  most 
fatiguing  day  to  ascend  so  far  from  the  Montanvert 
(carrying  instruments  and  food)  before  the  day's  work 
could  be  begun,  and  to  return  again  in  the  evening. 
Day  after  day  I  have  been  out  thus  from  ten  to  thirteen 
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hours  upon  the  glacier.  A  bivouac  was,  in  favourable 
weather,  a  preferable  alternative.  The  juniper  bushes 
afforded  a  cheerful  and  serviceable  fire,  and  with  the 
aid  of  a  chamois  skin  to  protect  me  from  the  damp 
ground,  and  a  strong  blanket  hastily  sewed  into  the 
form  of  a  bag,  in  which  I  slept,  the  nights  passed  not 
uncomfortably.  But,  on  both  occasions,  when  I  meant 
to  have  passed  some  days  here,  I  was  forced  to  descend 
from  the  bad  weather,  against  which  we  had  no  sufficient 
protection,  the  cavity  under  the  stone  being  quite  open 
in  front. 

The  last  time  that  we  were  driven  from  this  poor 
shelter  was  on  the  6th  August,  when  a  day  of  un- 
natural mildness  was  succeeded  in  the  evening  by 
the  most  terrific  thunderstorm  I  have  ever  witnessed. 
We  were  overtaken  by  it,  and  thoroughly  drenched, 
before  we  could  reach  the  Montanvert ;  but  after  sunset 
it  raged  with  the  greatest  fury.  From  the  windows  of 
the  little  inn,  I  watched  with  admiration  the  whole 
scenery  of  the  Mer  de  Glace,  lit  up  by  the  explosive 
lightnings  which  followed  for  some  hours  with  little 
intermission,  whilst  the  frail  building  seemed  to  rock 
under  the  fury  of  the  gale,  and  vibrate  to  every  peal  of 
thunder.  Each  tiny  torrent  now  gave  tongue  increas- 
ingly, until  the  fitful  roar  became  a  steady  din,  with 
now  and  then  a  crash  arising  from  the  discharge  of 
stones  hurried  along  by  the  flood,  or  an  avalanche  pre- 
maturely torn  from  the  glacier  of  the  Nant  Blanc.  It 
was  Saturday  night,  and  Balmat  had  gone  down  to 
Chamouni  to  attend  mass  next  morning.     He  told  me 
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afterwards  that  the  dazzling  effect  of  the  lightning  was 
such,  that  it  was  with  the  utmost  difficulty  he  could 
keep  the  familiar  path  from  the  Montanvert,  and  that 
he  wandered,  drenched  to  the  skin,  as  if  blindfold, 
through  the  wood.  Next  day  brought  tidings  of  disasters 
from  the  valley.  The  road  at  Les  Ouches  had  been 
broken  up  by  the  torrents,  so  as  to  be  impassable  ; 
many  cottages  were  filled  with  stones  and  gravel,  and 
deserted  by  the  inhabitants ;  and  I  believe  some  small 
barns  were  carried  away — but  no  lives  were  lost. 

One  night  I  had  a  guest  in  my  rude  shelter.  It  was  a 
poor  man  of  Chamouni,  who,  impelled  by  an  irresistible 
passion  for  the  chase,  came  to  pass  the  night  on  the 
glacier,  in  hopes  of  finding  his  game  in  the  morning ;  a 
nearly  hopeless  task, — for  the  Mer  de  Glace  is  now  so 
completely  bereft  of  chamois,  that,  during  the  whole 
summer,  I  do  not  recollect  to  have  seen  more  than  two 
upon  it,  though  on  other  less  frequented  glaciers  I  have 
seen  whole  herds.  The  chasseur  was  very  poor,  and  by 
no  means  young ;  he  gladly  partook  of  the  provisions 
which  I  could  spare ;  and  learning  that  he  was  a  re- 
spectable man,  though  unsettled  in  his  habits,  I  could 
not  but  feel  an  interest  in  the  singular  ardour  with 
which  he  pursued  his  thankless  toil :  Truly  might  he 
say  with  the  hunter  in  Manfred — 

her  nimble  feet 
Have  baffled  me  ;  my  gain  to-day  will  scarce 
Repay  my  break-neck  travail. 

The  poor  fellow  owned  the  infatuation  of  what  he  called 
his  "  malheureuse  passion ;"  but  he  seemed  willing  to 
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die  for  it.  Late  on  the  afternoon  of  next  day  I  met 
him ;  his  sport  consisted  in  having  seen  a  chamois' 
track,  and  killed  a  marmot.  By  his  want  of  dexterity, 
however,  he  had  very  nearly  made  a  victim  of  one 
whom  I  conld  ill  have  spared.  Balmat,  whilst  em- 
ployed for  me  on  the  ice,  heard  a  ball  whiz  close  past 
him,  and  looking  up,  saw  our  guest  of  the  previous 
evening  behind  a  rock,  whence  he  had  taken  aim  at  a 
marmot !  These  animals  are  very  abundant  in  every 
part  of  the  higher  Alps.  They  emit  a  shrill  cry  like 
a  whistle :  they  lie  torpid  in  holes  a  great  part  of  the 
year,  and  are  valued  for  their  fat.  When  young,  they 
are  eaten. 

The  chamois  hunter  seeks  the  limits  of  the  glacier 
region  in  the  evening ;  lies  under  a  rock,  as  we  did, 
and  starts  before  dawn  to  watch  the  known  avenues 
by  which  the  chamois  descend  to  feed.  If  alarmed, 
they  take  to  the  hill  tops — to  crags  rather  than  glaciers ; 
there  he  must  follow  them,  heedless  of  danger,  impelled 
alone  by  the  excitement  of  the  sport.  The  day  is  soon 
spent  in  fruitless  ambuscades — night  arrives — and  his 
previous  shelter  is  luxury  compared  to  what  he  has 
now  the  option  of — a  face  of  rock,  or  leafless  bed  of 
debris  must  be  his  couch,  and  his  supper  is  bread  and 
cheese.  After  a  few  hours'  rest,  he  repeats  his  meal, 
drinks  some  brandy,  and  starts  again.  If  the  chase  be 
prolonged,  physical  endurance  is  pushed  to  the  utmost. 
A  most  respectable  man  of  the  canton  of  Berne,  who 
had  himself  killed  seventy-two  chamois,  assured  me 
that  he  had  wandered  thus  for  three  days  together, 


GLACIER  DE  LECHAUD.  149 

tasting  nothing  but  water,  which  would  seem  incredible, 
if  we  did  not  recollect  that  hunger  is  often  repelled  for 
a  time  by  fatigue.  De  Saussure  mentions  three  hunters, 
father,  son,  and  grandson,  who  successively  lost  their 
lives  in  the  chase ;  *  but  such  accidents  are,  I  conceive, 
now  more  rare.  The  value  of  a  chamois  is  only  from 
twelve  to  fifteen  francs,  including  the  skin,  so  that  it 
offers  little  pecuniary  temptation  to  the  exposure  of  life. 
No  doubt,  as  the  historian  of  the  Alps  adds,  the  excite- 
ment is  the  real  reward,  as  in  the  soldier,  sailor,  and 
gamester ;  and  perhaps  the  naturalist  has  little  reason 
to  express  surprise  at  the  risks  and  privations  of  the 
hunter's  life,  when  his  own  would  appear  to  so  many 
persons  much  less  intelligible-. 

But  to  return  to  the  glacier. — Following  the  eastern 
branch  above  the  separation  at  the  Tacul,  we  find  our- 
selves on  the  glacier  de  Lechaud.  Two  conspicuous 
moraines  belong  to  it,  which  I  have  called  Nos.  1  and 
2.-}-  The  first  is  the  medial  moraine  of  the  tributary 
glacier  of  the  Talefre  ;  the  other  comes  from  the  eastern 
side  of  Lechaud,  above  the  union  with  the  Talefre.  It 
is  in  connection  with  the  former  of  these  moraines,  and 
nearly  opposite  the  promontory  of  the  Couvercle,  that 
there  lies  upon  the  ice  a  very  remarkable  flat  block  of 
granite,  which  particularly  attracted  my  attention  on 
my  first  visit  in  1842  to  this  part  of  the  glacier.  It 
is  a  magnificent  slab  (marked  C  on  the  map,  being  the 
position  which  it  occupied  in  the  month  of  June  1842), 
of  the  dimensions  of  23  feet  by  17,  and  about  3  J  feet 

*  Voyages,  §  736.  t  See  woodcut,  page  138. 
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in  thickness.*  It  was  then  easily  accessible,  and  by 
climbing  upon  it,  and  erecting  my  theodolite,  I  made 
observations  on  the  movement  of  the  ice.  But  as  the 
season  advanced,  it  changed  its  appearance  remarkably. 
In  conformity  with  the  known  fact  of  the  waste  of  the 
ice  at  its  surface,  the  glacier  sunk  all  round  the  stone, 
while  the  ice  immediately  beneath  it  was  protected 
from  the  sun  and  rain.  The  stone  thus  appeared  to 
rise  above  the  level  of  the  glacier,  supported  on  an 
elegant  pedestal  of  beautifully  veined  ice.  Each  time 
I  visited  it,  it  was  more  difficult  of  ascent,  and  at  last, 
on  the  6th  August,  the  pillar  of  ice  was  thirteen  feet 
high,  and  the  broad  stone  so  delicately  poised  on  the 
summit  of  it  (which  measured  but  a  few  feet  in  any 
direction),  that  it  was  almost  impossible  to  guess  on 
what  it  would  ultimately  fall,  although,  by  the  progress 
of  the  thaw,  its  fall  in  the  course  of  the  summer  was 
certain.  The  ice  of  the  pedestal  presented  the  beautiful 
lamellar  structure  parallel  to  the  length  of  the  glacier. 
During  my  absence  in  the  end  of  August,  it  slipped 
from  its  support,  and  in  the  month  of  September  it  was 
beginning  to  rise  upon  a  new  one,  wrfilst  the  unmelted 
base  of  the  first  was  still  very  visible  upon  the  glacier. 
The  glacier  de  Lechaud  is  on  the  whole  pretty  even 
on  its  surface — I  mean  that  part  which  lies  to  the  south- 
west of  the  medial  moraines.     On  account  of  its  great 

*  The  motion  of  this  remarkable  stone  has  been  since  repeatedly 
examined  by  me,  in  1843,  1844,  1846,  and  1850.  On  the  12th 
July  1850,  it  was  2520  feet  distant  from  its  first  position  (June 
1842),  giving  a  mean  motion  of  329  feet  per  annum. 
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elevation,  it  is  covered  in  its  higher  part  with  snow 
almost  the  whole  year,  and  until  the  month  of  August 
it  offers  very  disagreeable  walking,  on  account  of  the 
half- melted  snow  on  the  surface,  which  likewise  con- 
ceals the  crevasses,  and  renders  it  somewhat  dangerous. 
It  is  joined  by  some  small  tributary  glaciers  from  the 
Mont  Tacul.  Opposite  the  glacier  du  Talefre  occur 
two  "  Moulins,"  one  of  which  was  remarkable  last 
summer  for  its  great  depth  and  perfect  verticallity. 
About  an  hour's  walk  above  the  Tacul,  is  station  E  on 
the  east  side  of  the  glacier,  whence  I  watched  its  motion. 
It  is  here  just  passing  into  the  state  of  neve,  which 
defines  the  limit  of  perpetual  snow  on  the  surface  of  the 
glacier,  whilst  there  is  true  ice  beneath.  The  view 
here  is  very  grand.  The  level  is  7926  feet  above  the 
sea,  and  the  glacier,  almost  free  from  crevasses,  is 
spread  out  like  a  magnificent  level  floor  from  which 
rises  the  tremendous  and  inaccessible  wall  terminating 
the  view  to  the  southward,  of  which  the  Grande  and 
Petite  Jorasses  form  a  part.  The  Grande  Jorasse  is  the 
highest  mountain  of  the  range  next  to  Mont  Blanc,  and 
its  northern  side  is  quite  precipitous.  From  the  point 
E,  it  is  seen  at  an  elevation  of  30  degrees,  the  horizon- 
tal distance  of  its  summit  being  less  than  two  miles. 

The  western  feeder  of  the  glacier  de  Lechaud 
descends  from  behind  the  Mont  Tacul  from  the  serrated 
ridge  which  connects  it  with  the  great  Alpine  chain. 
This  ridge  is  called  Les  Periades,  and  its  culminating 
point,  Mont  Mallet.  From  the  eastern  foot  of  the  pin- 
nacle of  Mont  Mallet  the  tributary  glacier  descends. 
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It  is  pretty  extensive,  and  not  wliolly  inaccessible,  for 
the  brothers  Couttet  assure  me  that  they  have  thus 
gained  the  summit  of  Mont  Tacul  from  behind,  which, 
at  the  best,  must  be  a  very  long  and  difficult  journey. 
The  higher  part  of  the  glacier  de  Lechaud  is  scarcely 
ever  visited,  except  by  crystal  and  chamois  hunters. 
Tourists  who  venture  across  the  Mer  de  Glace  always 
make  their  way  to  the  Jardin,  and  with  good  reason, 
as  it  offers  some  of  the  grandest  points  of  view  any- 
where to  be  found  on  this  glacier ;  nor  is  there  perhaps 
in  the  Alps  any  expedition  so  practicable  in  fine 
weather,  which  repays  so  completely  the  traveller  who 
appreciates  the  wildest  and  grandest  natural  scenery. 
The  traveller  to  the  Jardin  does  not  need  to  touch  the 
Tacul  at  all.  He  crosses  two  of  the  medial  moraines  at 
the  Moulins  between  Trelaporte  and  the  Couvercle,  and 
higher  up  he  passes  the  other  two,  near  the  great  stone, 
C.  It  is  difficult  to  approach  the  lower  part  of  the 
Couvercle  much  nearer.  I  have  more  than  once  ven- 
tured down  the  east  side  of  the  glacier,  under  the 
Aiguille  du  Moine,  towards  station  F,  but  the  pas- 
sage is  embarrassing,  often  impossible.  When  the  two 
glaciers  meet  (as  I  have  already  remarked),  the  eastern 
half  is  dislocated  excessively,  and  is  all  but  impassable. 
The  promontory  of  the  Couvercle  itself,  opposite  C, 
may  be  easily  reached,  and  offers  some  interest  from 
the  visible  friction  to  which  it  is  subjected  by  the 
descent  of  the  glacier.  Farther  up,  we  stand  in  front 
of  the  descending  ice  of  the  glacier  du  Talefre,  which 
presents  a  majestic  and  perfectly  inaccessible  accumu- 
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lation  of  icy  pyramids  and  fragments  ejected  through 
the  narrow  opening  which  gives  vent  to  the  basin  of 
the  glacier,  which  pours  over  the  precipice  in  a  solid 
cascade,  presenting  a  perfect  chaos  of  forms. 

A  singular  circumstance  which  came  to  my  knowledge 
on  a  subsequent  visit  to  Chamouni  (1846),  enables  us 
to  assign  the  rate  of  progress  of  the  glacier  down  that 
rocky  steep.  In  July  1836,  a  guide  named  Michel 
Devouassou  fell  into  a  crevasse  on  the  glacier  of 
Talefre,  whence  he  extricated  himself  with  difficulty, 
leaving  his  knapsack  behind  him.  The  spot  where 
this  occurred  is  perfectly  well  recollected.  In  July 
1846,  precisely  ten  years  after  this  occurrence,  frag- 
ments of  the  knapsack  and  its  attachments  (now  in 
my  possession,  and  which  were  recognized  by  Devou- 
assou himself  and  other  persons)  were  ejected  from  the 
glacier  at  the  foot  of  the  Couvercle.  The  distance 
between  the  points  of  loss  and  recovery  (which  are 
indicated  on  the  map)  is  4300  feet,  giving  a  mean 
motion  of  430  feet  per  annum.  The  difference  of  level 
is  1145  feet. 

The  ascent  to  the  glacier  du  Talefre  is  usually 
accomplished  by  the  rocks  of  the  Couvercle  at  the  foot  of 
the  Aiguille  du  Moine.  It  offers  no  kind  of  difficulty. 
The  ascent,  where  steepest,  is  called  Les  Egralets. 
Above  these  the  view  becomes  wild,  but  very  grand. 
On  the  left  is  the  Aiguille  du  Moine,*  one  of  the  most 

*  Called  Aiguille  du  Talefre  by  De  Saussure. —  Voyages,  £  630. 
In  1846  I  attempted  to  ascend  the  Aiguille  du  Moine,  but  about 
700  feet  below  the  summit  was  stopped  by  insuperable  obstacles. 
I  was  then  at  an  absolute  height  of  10,360  feet. 
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elegant  and  uniformly  conical  summits  of  the  chain  ; 
at  its  foot  are  huge  blocks  of  fallen  rock,  tenanted  by 
marmots.  Looking  backwards,  we  command  a  large 
space  of  the  Mer  de  Glace,  and  the  grand  view  up  the 
glacier  du  Geant  opens,  and  Mont  Blanc  begins  to 
appear  for  the  first  time,  fortified  on  this  side  by  the 
impassable  barriers  of  the  Monts  Maudits.  The 
Aiguille  du  Midi,  from  its  height,  begins  to  overtop 
those  of  Grepon  and  Blaitiere,  and  between  it  and 
Mont  Blanc  the  rounded  form  of  the  Dome  de  Goute  is 
not  to  be  mistaken.  In  front,  the  wide  basin  of  the 
glacier  du  Talefre,  in  a  great  measure  concealed  from 
the  Mer  de  Glace  by  its  height,  and  the  steepness  of 
its  outlet,  begins  to  open.  It  has  a  singular  and 
interesting  appearance.  It  is  shaped  almost  like  a 
volcanic  crater  with  one  side  blown  out,  and  it  is 
surrounded  by  rocky  pinnacles  of  the  wildest  forms, 
which  appear,  and  for  the  most  part  are,  totally  inac- 
cessible. It  is  certain  that  no  one  has  succeeded  in 
passing  this  serratea  barrier  at  any  point.* 

The  glacier  of  Talefre  is  pretty  even  on  its  surface, 
and  is  covered  for  a  great  part  of  the  year  with  snow ; 
its  level,  according  to  De  Saussure,  is  1334  toises,  or 
about  8500  English  feet  above  the  sea.  In  the  centre 
of  the  snowy  basin  is  a  very  large  exposed  surface  of 
rock,  of  a  triangular  form,  covered  with  soil  on  its 
lower  part,  sufficient  to  maintain  a  good  turf,  enamelled 

*  The  Couttets  wished  to  pass  to  the  glacier  of  Argentiere 
behind  the  Aiguille  Verte,  but  having  gained  the  ridge,  they  were 
unable  to  descend. 
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with  the  usual  alpine  flowers,  during  the  few  weeks  of 
the  year  that  it  is  entirely  uncovered  with  snow.     This 
spot  is  called  the  Jardin  (or  Courtil  in  patois),  and  is 
now  a  very  frequent  excursion  from  Chamouni.     There 
is  a  spring  of  water  near  the  lower  part,   and  lying 
exposed,  at  a  high  angle  towards  the  south,  it  is  any- 
thing but  cold  in  fine  weather.     Indeed  I  scarcely  ever 
remember  to  have  found  the  sun  more  piercing  than  at 
the  Jardin.     On  three  different  occasions  I  have  visited 
it,  and  on  all  under  the  most  favourable  circumstances, 
in  1832,  in  1839,  and  in  1842.*     The  reflection  of  the 
heat  from  the  snowy  basin  by  which  it  is  surrounded, 
and  its   comparative  shelter  from  the  wind,  probably 
cause  this  intensity.      On  each  visit  I  have  found  the 
scenery  if  possible  more  admirable  than  before.      On 
the  last  occasion  I  climbed    to  the  very  summit  of  the 
triangular   rock  forming  the   Jardin,    a  task   of  more 
labour  than  it  would  appear  to  be,  as  it  is  both  long 
and  steep.     The  top  is  at  a  level  of  9893  English  feet 
above  the  sea  (trigonometrically  determined),  and  com- 
mands an  admirable  range  of  view.     From  thence  I 
took  a  number  of  magnetic  bearings  for  the  plan  of  the 
glacier.     The  glacier  du  Talefre  presents  two  medial 
moraines,    marked   on   the   map ;  one  takes  its  origin 
from  the   Jardin  itself,  the  other  is  derived  from  Les 
Droites,  already  mentioned.    These  become  commingled 
during  the  precipitous  descent  of  the  ice,  and  reappear 
as  one  on  the  glacier  de  Lechaud. 

From  the  Jardin  it  is  not  difficult  to  descend  to  the 
*  And  also  since  (1854). 
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glacier  de  Lechaud  by  the  south  margin  of  the  glacier 
du  Talefre.  The  passage  of  the  last  named  glacier  is, 
however,  almost  always  w^et,  and  the  foot  perpetually 
bursts  through  the  frail  superficial  coating  of  ice  formed 
in  the  night,  and  plunges  ankle-deep  into  the  snow-cold 
sludge  beneath.  The  lateral  moraine  gained,  it  pre- 
sents a  steep  and  uneasy  descent  towards  the  glacier 
de  Lechaud.  At  about  two-thirds  of  the  descent  is  a 
grassy  shelf  upon  which  some  of  the  debris  of  the 
moraine  have  accumulated.  One  mass  is  of  enormous 
size,  and  from  its  peculiar  form  is  well  seen  from  the 
glacier  de  Lechaud  in  all  directions.  It  is  a  useful 
landmark,  and  is  called  La  Pierre  de  Beranger,  no 
doubt  from  a  M.  de  Beranger  who  is  frequently  men- 
tioned in  M.  Bourrit's  narrative,  though  I  am  not 
acquainted  with  any  particulars  respecting  him.  The 
Pierre  de  Beranger  is  marked  on  the  map  ;  it  is  some- 
times used  as  a  shelter  for  the  night  by  hunters ; 
thence  the  glacier  may  be  more  easily  gained  by  the 
rock  than  by  the  moraine,  a  byepath  not  generally 
known  to  the  guides. 


GHAPTEE   VIII. 

JOURNEY  FROM  CHAMOUNI  TO  VAL  PELLINE,  BY 
THE  VAL  DE  BAGNES  AND  COL  DE  FENETRES. 

Traces  of  Ancient  Glaciers  from  Les  Montets  to  the  Tete  Noire — 
Arrival  at  the  Great  St.  Bernard — Find  M.  Studer — Return 
to  Orsieres — The  Val  de  Bagnes — Chable — The  Inhabitants 
Glacier  of  Getroz — The  Debacle  of  1818 — Chalets  of  .Torem- 
bec — Economy  of  Chalets,  and  Manners  of  the  Inmates — 
Glacier  of  Chermontane — Col  de  Fenetres — View  into  Italy 
Valley  of  Ollomont — Goitres — Arrival  at  Val  Pelline. 

Before  going  to  Chamouniin  June  1842,  I  had  visited 
my  friend  M.  Studer,  professor  of  geology  at  Berne. 
We  then  agreed  that  a  plan,  which  had  been  vaguely 
discussed  between  us  the  year  before — of  visiting  the 
neighbourhood  of  Monte  Rosa,  and  the  almost  unexplored 
valleys  to  the  westward — should,  if  possible,  be  accom- 
plished in  company  that  summer.  M.  Studer  visited 
me  on  the  1st  August,  at  the  Montanvert,  and  we  then 
fixed  the  12th  of  that  month  for  a  rendezvous  at  the 
Convent  of  the  Great  St.  Bernard,  he,  in  the  meanwhile, 
making  an  excursion  into  the  Tarentaise,  whilst  I  re- 
mained pursuing  my  survey  of  the  Mer  de  Glace,  and 
determining  its  motion.  Accordingly,  on  the  11th,  I 
left  Chamouni,  having  engaged  an  active  young  man 
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(not  a  professed  guide)  of  the  neighbourhood,  named 
Victor  Tairraz,*  to  accompany  me  on  the  expedition,  and 
to  carry  my  haversack  and  instruments.  M.  Studer  and 
myself  had  already  decided  on  taking  one  man  a-piece 
as  a  personal  attendant,  and  to  secure  guides  from  time 
to  time,  to  assist  in  carrying  the  provisions, — which  he 
was  well  aware  would  be  requisite,  from  having  in  1841 
visited  the  valley  of  Erin,  and  seen  the  almost  total 
destitution  which  there  exists  of  the  ordinary  commo- 
dities of  life. 

I  had  proposed  crossing  the  chain  of  Mont  Blanc,  by 
the  glacier  of  Le  Tour,  to  the  valley  of  Orsieres,  a  pass 
which  has  already  been  alluded  to  ;  but  I  was  prevented, 
partly  from  the  difficulties  and  endless  formalities  often 
made  by  the  guides  of  Chamouni,  when  any  unusual 
expedition  is  contemplated,  with  a  view  of  enhancing 
their  services — and  partly  from  a  trifling  accident  to  my 
foot,  which  yet  occasioned  me  some  concern,  with  the 
prospect  of  a  prolonged  and  difficult  expedition  before 
me.  I  therefore  rode  to  Martigfiy  by  the  Tete  Noire, 
a  route  with  which  I  was  already  pretty  well  acquainted, 
but  which  offered  me  new  subjects  of  remark  and  specu- 
lation connected  with  the  ancient  extension  of  glaciers. 
I  observed  the  distinct  prolongation  of  the  ancient  moraine 
of  the  glacier  d'Argentiere  towards  the  pass  leading  by 
Les  Montets  from  the  valley  of  Chamouni  into  that  of 
Valorsine.  This  moraine  seemed  to  me  not  less  clear 
in  its  origin  and  details  than  that  of  the  glacier  des 
Bois  at  Tines ;  and  the  low  ridge  of  rock  separating  the 
*  Now  one  of  the  regular  guides  of  Chamouni  (1854). 
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two  valleys  is  strongly  marked  by  glacier  action,  which 
has  also  deposited  a  number  of  granite  boulders  on  the 
summit  of  the  pass.  The  whole  valley  of  the  Tete 
Noire  shows,  from  time  to  time,  proofs  of  having  for- 
merly been  filled  with  moving  ice,  and  between  the 
cascade  of  La  Barbarine  and  the  little  inn  of  Tete  Noire, 
I  observed  the  celebrated  Valorsine  puddingstone  rock, 
which  is  exceedingly  hard,  beautifully  fluted  and  polished, 
at  a  great  height  above  the  bed  of  the  torrent. 

I  slept  at  Martigny,  and  next  day  proceeded  in  com- 
pany with  other  travellers  as  far  as  Liddes,  in  a  char, 
whence  we  walked  to  the  convent,  where  I  had  the 
great  satisfaction  of  finding  that  M.  Studer  had  arrived 
only  half  an  hour  before  from  the  southern  side  of  the 
Alps,  together  with  his  tried  and  faithful  attendant, 
Klaus,  a  peasant  of  the  Oberland,  who,  for  twenty  sum- 
mers, has  followed  the  indefatigable  Professor  of  Berne 
in  his  geological  rambles,  and  has  rendered  himself  a 
deserved  favourite  and  friend,  by  his  experience,  hardi- 
hood, simplicity,  and  that  peculiar  patience  and  fertility 
in  expedients  which  characterizes  the  best  guides  of 
German  Switzerland,  together  with  an  honest  warmth, 
and  even  playfulness,  which  is  less  commonly  united 
with  it. 

Our  greetings  were  hearty  when  we  met  around  the 
hospitable  fire,  which,  even  in  August,  is  the  chiefest 
luxury  in  the  domicile  of  the  worthy  fathers  of  the 
Great  St.  Bernard.  The  evening  was  partly  spent  in 
discussing  our  plans,  to  which  the  priests  lent  an  inte- 
rested ear.      One  of  them,  the  Chanoine  L'Eglise,  almost 
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volunteered  to  accompany  us  on  a  part  of  our  journey, 
but  unavoidable  engagements  in  the  convent  prevented 
it ;  however,  he  kindly  gave  us  letters,  which  proved  of 
service. 

The  next  morning,  at  eight  o'clock,  I  found  water  to 
boil  at  199.08  Fahrenheit,  the  convent  barometer  being 
at  576.1  millimetres,  unusually  high  in  this  position. 
Accordingly,  the  fathers  predicted  favourable  weather 
for  our  expedition.* 

We  walked  leisurely  down  to  Orsieres  by  the  same 
road  as  I  had  ascended  the  previous  day,  for  we  had 
decided  upon  commencing  our  journey  by  ascending  the 
valley  of  Bagnes,  which  separates  at  St.  Branchier,  a 
little  below  Orsieres,  from  the  valley  of  Entremont 
leading  to  the  Great  St.  Bernard.  I  was  struck  with 
the  small  interest  of  the  Swiss  side  of  the  St.  Bernard 
Pass.  It  was  ten  years,  within  a  few  days,  since  I  had 
last  visited  it,  but  I  well  remembered  the  tedium  of  that 
interminable  descent  to  Martigny.  All  the  higher  part 
is  bare  and  wild,  without  much  grandeur  or  variety, — 
of  course  I  mean  in  comparison  with  other  alpine 
passes. 

At  Orsieres  we  introduced  ourselves  to  M.  Biselx, 
formerly  prior  of  the  convent,  and  now  cure  of  Orsieres, 
a  man  known  in  the  scientific  world  by  his  zeal  and 
acquirements,  an  intimate  friend  of  M.  de  Charpentier, 
and  partaking  his  views  on  glacier  theories.     Our  in- 

*  I  determined  the  geographical  position  of  the  Great  St.  Ber- 
nard, as  I  did  that  of  Chamouni  in  1832,  and  found  it  to  be 
Lat.  45°  50'  16"  N.     Long.  7°  4'  45"  E.  of  Greenwich. 
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troduction  was  easy,  and  the  evening  passed  pleasantly 
in  his  society.  Indeed,  we  had  a  marked  proof  both  of 
his  skill  and  experience ;  for  learning  that  M.  Studer's 
syphon  barometer  was  injured  by  having  taken  air,  and 
considering  the  interesting  results  which  it  might  afford 
on  our  present  excursion,  he  begged  to  be  allowed  to 
boil  the  mercury  in  the  tube,  a  critical  and  disagreeable 
operation  as  every  one  knows,  but  which  he  most  effec- 
tually accomplished  on  the  spot  with  his  own  hands 
over  a  charcoal  stove  in  the  kitchen  of  the  inn ;  he 
then  bade  us  a  hearty  farewell. 

At  Orsieres,  we  made  a  considerable  provision  of 
food  for  our  journey,  for  we  were  immediately  to  leave 
the  beaten  track.  A  guide  was  engaged  to  go  as  far 
as  Chable,  the  principal  village  of  the  Val  de  Bagnes, 
where  M.  Studer  had  already  been  the  preceding  year, 
and  had  made  an  acquaintance  who  might  be  useful  in 
procuring  us  a  person  familiar  with  the  higher  parts 
of  the  valley,  and  with  the  Col  de  Fenetres  leading 
into  Italy. 

At  length,  all  preliminaries  being  settled,  we  left 
Orsieres,  in  a  beautiful  morning.  The  view  towards 
the  chain  of  Mont  Blanc  was  particularly  fine,  as  seen 
by  the  early  sunlight.  The  landlord  of  the  Hotel  des 
Alpes  particularly  pointed  out  to  us  a  conspicuous  gra- 
nite peak,  which  he  called  Pointe  d'Ornex,  and  which 
he  assured  us  was  known  by  no  other  name  in  these 
parts.  This  must,  therefore,  undoubtedly  be  the  same 
as  Van  Buch  referred  to  in  his  paper  in  the  Berlin 
Memoirs  on  the  distribution  of  erratic  blocks,  and  to 
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the  neighbourhood  of  which  he  referred  the  origin  of 
the  Pierre  a  Bot  and  other  masses  of  granite  on  the 
Jura  range.  The  Mont  Catogne,  a  conspicuous  hill 
between  Orsieres  and  St.  Branchier  on  the  left,  is  com- 
posed partly  of  granite,  but  its  eastern  face,  which  is 
very  steep,  presents  a  vast  triangular  revetement  of 
limestone,  which  here,  as  elsewhere,  rises  against  the 
primitive  rock,  which,  as  we  have  seen,  bounds  the 
Val  Ferret  in  its  whole  extent.  On  the  face  of  this 
limestone  slope  lies  one  of  those  vast  masses  of  tran- 
sported granite  described  by  M.  de  Charpentier,  under 
the  name  of  blocs  perches,  which  afford  so  strong  an 
evidence  in  favour  of  his  theory  of  glacier  extension. 
This  vast  mass  may  be  distinctly  seen,  notwithstanding 
its  distance  and  height,  from* Orsieres,  on  a  steep  part 
of  the  rock,  free  from  the  trees  which  nearly  surround 
it.  Its  position  is  exceedingly  remarkable,  for  it  seems 
impossible  to  conceive  a  block  of  that  size  deposited  by 
the  mere  force  of  water  at  such  a  heightrabove  the  bed 
of  the  valley. 

Our  party  now  amounted  to  five,  of  whom  the  three 
guides  were  all  considerably  laden,  for,  besides  personal 
effects,  and  some  instruments,  we  carried  a  provision  of 
rice,  bread,  and  meat,  intended  for  three  days.  M. 
Studer's  barometer  was  the  only  instrument  for  measur- 
ing heights  which  we  could  at  the  time  depend  upon, 
but  I  had  a  portable  sympiesometer,  by  Adie,  con- 
structed on  purpose  for  this  journey,  but  whose  indica- 
tions required  a  special  correction  difficult  to  determine, 
&nd  one   of  those   very  convenient  Russian  furnaces, 
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made  by  Stevenson  of  Edinburgh,  which  proved  an 
invaluable  adjunct  for  melting  snow,  for  making  tea, 
and  at  the  same  time  for  ascertaining  the  temperature 
of  boiling  water  by  a  thermometer,  which  I  had  adapted 
to  it,  reading  from  185°  to  213°  Fahr.,  and  on  which 
a  fiftieth  of  a  degree  was  capable  of  estimation.  This 
is  the  only  instrument  which  I  have  found  capable  of 
resisting  sufficiently  the  influence  of  wind  and  cold  to 
produce  boiling  water  even  from  snow,  in  almost  any 
situation,  and  it  replaced  the  barometer  usefully,  on 
several  occasions,  as  will  be  seen.*  The  appearance  of 
our  party  was  sufficiently  remarkable  to  attract  the  atten- 
tion of  the  passers  by,  of  whom,  at  this  early  hour,  there 
were  a  number  on  their  way,  to  spend  the  day  at  Or- 
sieres,  as  it  happened  to  be  a  great  festival  in  this  and 
the  neighbouring  valleys, — the  eve  of  the  Assumption 
of  the  Virgin.  The  day,  as  I  have  said,  was  splendid, 
and  promised  to  be  very  warm ;  but  our  course,  as  far 
as  Chable,  lay  almost  entirely  on  the  shady  side  of  the 
valley  of  Bagnes,  which  we  entered  by  turning  abruptly 
to  our  right,  before  entering  the  village  of  St.  Branchier, 
an  hour's  walk  below  Orsieres. 

The  path,  which  was  scarcely  traced  on  the  left 
bank  of  the  rapid  and  impetuous  Dranse,  passed  through 
woods  and  meadows,  and  the  whole  scene  was  refresh- 

*  An  account  of  the  method  used  for  calculating  heights  from 
the  temperature  of  hoiling  water  will  be  found  in  the  Edinburgh 
Transactions,  vol.  xv.,  part  3.  I  have  found  that  the  temperature 
of  the  boiling  point  falls  1°  Fahr.  for  550  feet  of  ascent,  uniformly 
for  all  heights,  subject  to  the  usual  barometrical  correction  for 
the  temperature  of  the  air. 
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ing  and  peaceful  in  the  highest  degree,  and  seemed  to 
augur  success  to  an  excursion  so  happily  commenced. 
Chable  is  a  considerable  village,  very  pleasantly 
situated  in  a  tolerably  open  space,  into  which  the 
valley  enlarges  itself,  near  the  foot  of  the  Pierre  a  Voie, 
a  conspicuous  summit,  which  separates  this  valley  from 
that  of  the  Ehone,  and  not  far  from  which  a  path  leads 
from  Chable  to  Eiddes,  on  the  Simplon  road.  The 
neighbourhood  is  very  fertile,  covered  with  fruit  trees 
and  meadows,  and  studded  with  several  villages;  at 
this  season  it  has  a  peculiarly  cheerful  and  thriving 
aspect.  As  we  approached  the  village  (having  joined 
the  great  road)  we  were  struck  by  the  appearance  of 
the  peasantry,  and  by  the  great  numbers  who  had  met 
together  on  occasion  of  the  festival.  So  numerous 
were  they,  that  we  were  not  surprised  to  learn,  that 
within  the  very  small  ranger  of  the  Val  de  Bagnes, 
which  is  permanently  inhabited,  there  is  a  population 
of  9000  souls.  All  the  avenues  to  the  church  were 
crowded  with  well  dressed,  respectable  looking  men, 
the  women  being  chiefly  within  the  building.  Our 
arrival  and  accoutrements  excited  some  surprise,  but 
we  were  allowed  to  pass  unmolested  by  ill-bred  curiosity, 
to  one  of  the  principal  houses  of  the  place,  belonging  to 
M.  Gard,  to  whom  M.  Studer  had  been  recommended 
on  his  former  visit,  and  who,  though  a  person  of  some 
consequence  in  the  place,  condescends,  as  is  not  unusual 
in  similar  circumstances  in  many  countries,  to  make 
his  house  one  of  public  entertainment,  and  the  resort  of 
the   better  class   of  peasantry,  who,  when  the  service 
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was  over,  came  and  called  for  their  chopine  of  wine,  as 
they  would  have  done  in  any  common  inn. 

It  was  vain  to  think  of  proceeding  any  farther  in 
a  hurry.  The  demeanour  of  the  people  was  intelligent, 
independent,  and  almost  sarcastic.  A  guide  was  our 
first  requisition ;  and  it  was  evident  that  though  there 
would  be  no  difficulty  in  procuring  one  who  was 
acquainted  with  the  pass  into  the  Pays  d'Aoste,  his 
accompanying  us  would  be  considered  rather  as  a 
favour,  and  must  be  upon  his  own  terms.  These,  how- 
ever, were  in  due  time  adjusted  with  the  usual  success 
and  conciliation  with  which  M.  Studer  always  contrived 
to  effect  these  negotiations,  which  he  kindly  undertook 
to  superintend ;  and  after  a  considerable  delay,  which 
had  not,  however,  the  effect  of  enabling  us  to  escape 
the  hottest  hours  of  a  very  warm  day,  we  set  forth 
under  the  guidance  of  Jean  Pierre  Feilay,  who  had  been 
recommended  by  M.  Grard,  and  who  presented  a  fair 
specimen  of  the  manly  bearing  and  somewhat  haughty 
independence  which  I  have  mentioned  as  characteristic 
of  the  inhabitants  of  this  valley.  After  half  an  hour's 
walk  from  Chable,  we  reached  Champsec,  a  small  ham- 
let, in  a  great  measure  destroyed  by  the  catastrophe  of 
the  inundation  of  1818.  Here  our  guide  lived;  and 
as  he  had  some  domestic  arrangements  to  complete,  we 
lost  the  greater  part  of  another  hour  in  waiting  for 
him.  At  last  all  was  complete,  and  we  were  fairly  in 
marching  order.  A  little  way  beyond,  we  gained  the 
northern  side  of  the  Dranse ;  and  having  passed  the 
village  of  Lourtier,  the  last  in   the  valley,  the  path 
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ascends  rapidly.  The  river  is  discharged  through  a 
sort  of  chasm,  which  shows  evident  marks  of  the  devas- 
tating force  of  the  torrent  on  the  occasion  alluded  to. 
The  character  of  the  scenery  becomes  more  grand,  the 
walnut  trees  and  irrigation  disappear,  and  we  are  once 
more  in  the  region  of  pines  and  savage  rocks.  We 
remarked  here  a  pretty  illustration  of  the  friction  of 


Glacier  and  Water  Maris  on  Limestone. 

glaciers  as  distinguished  from  that  of  water.  The  sides 
of  one  of  the  ravines  through  which  the  stream  struggles 
is  distinctly  marked  on  its  "hold  limestone  surface  by 
the  long  grooves  which  have  been  considered  as  pecu- 
liarly characteristic  of  the  abrasion  of  glaciers.  Though 
the  descent  is  very  steep,  and  the  wall  of  rock  almost 
vertical,  these  chiselled  and  polished  grooves  are  wTom 
out  in  a  nearly  horizontal,  slightly  declining  direction, 
and  are  continuous  for  many  yards  or  fathoms.  Super- 
imposed upon  these,  on  the  very  same  surface,  are  the 
marks  of  wear  resulting  from  the  action  of  floods,  pro- 
bably charged  with  great  masses  of  debris.  The  water- 
marks are  rough  and  contused,  quite  in  contrast  with 
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the  smooth  prolongation  of  the  other.  They  also  slope 
downwards  at  an  angle  similar  to  that  of  the  river  bed, 
whilst,  as  has  been  said,  the  others  are  nearly  hori- 
zontal. 

A  succession  of  basins  and  rocky  chasms  diversifies 
the  length  of  the  valley  during  several  hours.  I  have 
seldom  felt  heat  more  oppressive  than  during  the  first 
part  of  this  walk,  while  toiling  up  the  steeps  above 
Lourtier.  Having,  for  several  weeks  previously,  been 
almost  constantly  on  the  ice,  and  at  a  height  of  6000 
to  8000  feet  above  the  sea,  the  contrast  of  temperature 
was,  I  suppose,  more  strongly  felt.  The  chasms  pre- 
sented wild  cascades,  containing  the  whole  body  of  water 
in  the  Dranse  ;  but  the  picturesque  effect  was  certainly 
very  much  injured  by  the  dingy  and  opaque  appearance 
of  the  glacier  stream,  which  rendered  the  sheets  dull 
and  lustreless,  instead  of  sparkling  and  transparent. 
The  valley  above  Chable  is  very  confined,  and  almost 
untenanted;  there  are  but  a  few  chalets  inhabited, 
during  a  small  part  of  the  summer,  higher  than  Lourtier. 
Hence  the  Val  de  Bagnes,  which  is  very  long,  acquires 
a  wilder  and  more  lonely  appearance  than  many  valleys 
more  remote,  and  more  difficult  of  access.  Many  cot- 
tages which  once  existed  are  now  dismantled,  and  it  was 
near  one  of  these  that  we  stopped  to  take  our  mid- day 
meal  beside  a  brook ;  a  little  higher  the  defile  became 
suddenly  narrow,  and  presented  a  bold  and  picturesque 
outline.  The  Mont  Pleureur  stood  before  us  on  the 
left,  from  which  descends  the  well-known  glacier  of 
Getroz.     Still  more  on  the  left  is  the  little  frequented 
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pass  called  the  Col  d'Orsera,  leading  to  the  valley  of 
Heremence,  which  had  been  traversed  by  M.  Studer  in 
1841.  The  Dranse  emerges  from  a  dark  defile,  im- 
passable on  the  left,  and  only  to  be  traversed  on  the 
right  by  taking  a  high  line  above  its  level ;  from  thence 
the  water,  swelled  to  its  fullest  in  the  month  of  August 
by  the  contributions  of  the  various  glaciers  which  we 
were  soon  to  approach,  emerged,  sometimes  in  thunder- 
ing cascades,  sometimes  pausing  in  still  deep  pools  as 
it  passes  under  a  fine  and  romantic  stone  arched  bridge, 
called  Pont  de  Mauvoisin,  by  which  we  were  to  pass 
from  the  right  bank  of  the  river,  which,  since  Champsec, 
we  had  continually  followed,  to  its  left  bank,  on  which 
alone  we  could  pass  the  defile.  The  bridge  here,  like 
almost  every  other  in  the  valley,  was  carried  away  by 
the  debacle  of  1818,  and  the  present  lofty  stone  one 
has  been  since  built,  with  a  solidity  which  is  rarely 
met  with  in  such  sequestered  spots,  where  but  a  very 
few  persons  pass  during  the  entire  year.  A  few  huts 
in  front — the  last  built  with  any  degree  of  solidity — 
concluded  the  picture. 

The  bridge  passed,  we  slowly  gained  the  elevation  of 
rock  on  the  other  side.  A  carefully  made  path  continues 
for  some  way  farther,  and  traverses  one  of  those  steep 
inclines  of  shingle  annually  swept  by  avalanches,  which 
require  the  track  to  be  made  afresh  every  year.  This 
path  continues  on  the  left  bank  of  the  Dranse  at  a  great 
height  above  it,  affording  at  the  same  time  a  striking 
view  of  the  Mont  Pleureur,  and  the  glacier  which  has 
been  the  principal  cause  of  so  much  devastation. 
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I  felt  some  disappointment  in  viewing  the  glacier  de 
Getroz,  of  which  I  had  heard  so  much,  and  of  which 
the  disastrous  effects  had  been  so  great.    I  had  expected 
to  see  one  as  vast  and  beautiful  as  the  glacier  of  La 
Brenva,  for  example,  where,  falling  into  the  Allee  Blanche, 
it  forms  a  natural  bridge  above  the  torrent,  or  that  of 
Miage,  whose  stupendous  moraine  once  formed  a  lake,  as 
the  ice  of  Getroz  did.     Instead  of  this,  I  found  the  defile 
narrow  and  confined,  and  though  savage,  scarcely  pic- 
turesque.    The  proper  glacier  of  Getroz  is  situated  at 
a  great  height  amidst  the  defiles  of  the  Mont  Pleureur, 
so  that  its  extent  cannot  be  appreciated,  or  its  beauty- 
admired,  even  from  the  elevation  of  the  path  opposite. 
The  real  source  of  the  mischief  is  a  secondary,  and  very 
uninteresting  looking  glacier,  which,  in  its  present  dimi- 
nished form,  scarcely  attracts  attention  in  the  depth  of 
the  Valley,  and  resembles  the  masses  of  unmelted  snow 
which  so  often  choke  elevated  defiles  during  a  great  part 
of  the  summer.     It  is  in  reality  composed  of  the  fallen 
fragments  of  the  true  glacier,  projected  in  the  form  of 
avalanches  over  a  cliff  of  enormous  height,  where  the 
true  glacier  terminates,  whose  mass,  as  it  advances,  is 
broken  off,   and  falls  headlong  into  the  abyss.      The 
glacier  remanie  which  results  is  soiled  and  imperfectly 
consolidated,  and  still  forms  a  partial  bar  to  the  river 
Dranse.    It  must  continue  to  do  so,  as  long  as  the  stream 
has  no  independent  outlet,  for  the  defile  is  so  narrow, 
and  the  falling  masses  of  the  glacier  so  extensive,  that 
the  outlet  must  inevitably  be  choked  in  winter  and  spring 
when  the  Dranse  (which  owes  its  origin  almost  entirely 
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to  the  glaciers  still  higher  up  the  valley)  has  too  feeble 
a  current  to  keep  its  way  clear. 

The  story  of  the  debacle  of  the  Val  de  Bagnes  in 
1818,  is  too  well  known  to  require  to  be  detailed  here, 
and  I  have  no  new  facts  to  add.  It  is  sufficient  to  call 
to  mind,  that  twice  in  the  sixteenth  century  a  similar 
mishap  occurred,  and  indeed  it  is  difficult  to  conceive 
why  it  should  not  have  been  much  oftener  repeated.  The 
year  1818  had  been,  as  we  have  seen,  remarkable  for  the 
extension  which  most  of  the  glaciers  in  Switzerland  had 
experienced  after  a  series  of  cold  winters,  and  in  this  year 
the  ice  beneath  the  glacier  of  Getroz  accumulated  so 
much,  as  to  have  formed,  by  the  stoppage  of  the  Dranse 
a  lake  no  less  than  half  a  league  long,  700  feet  wide,  and 
at  one  part,  200  feet  deep.  The  impending  danger  was 
perceived, — the  bursting  of  the  lake  with  the  return  of 
spring  was  a  certainty.  M.  Venetz,  the  intrepid* en- 
gineer of  the  Valais,  and  the  founder  of  the  modern 
Geological  Theory  of  Glaciers,  proposed  to  avert  it  by 
cutting  a  canal  through  the  ice,  which  should  gradually 
drain  the  lake.  Between  the  10th  of  May  and  the 
13th  of  June  this  was  effected,  and  it  was  trusted  that 
the  channel  would  be  sufficiently  deepened  to  let  the 
water  gradually  escape.  But  water  already  at  32°  has 
only  a  feeble  action  in  eroding  ice,  and  the  result  was, 
that  the  cascade  tumbling  over  the  icy  barrier  worked 
back  upon  it  so  fast,  that  the  gallery  or  canal,  which 
had  been  originally  600  feet  long,  was  destroyed,  and 
fell  away  in  fragments.  Nor  was  this  all,  the  cascade 
working  on  the  soil  beneath  had  loosened  it  so  as  to 
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detach  the  remaining  ice  from  the  mountain,  and  thus 
precipitated  the  catastrophe.  A  deluge  of  500  millions 
of  cubic  feet  of  water  were  let  loose  in  the  space  of  half 
an  hour,  to  sweep  through  a  tortuous  valley  full  of  defiles, 
— literally  with  the  besom  of  destruction*  A  flood  five 
times  greater  than  that  of  the  Ehine  at  Basle  filled  the 
bed  of  a  mountain  torrent.  It  was  an  awful,  but  a  grand 
lesson  for  the  geologist.  The  power  of  water  was  ex- 
erted on  a  scale  such  as  Hut  ton  and  Playfair  would 
have  desired  to  see,  could  it  have  been  exerted  without 
the  destruction  of  life  and  property.  Bridges  yielded  ; 
that  at  Chable  dammed  back  the  torrent  upon  the 
village,  but  happily  gave  way  just  as  the  houses  seemed 
doomed  to  ruin.  In  this  short  space  of  its  course  (from 
Getroz  to  Chable),  the  fall  is  no  less  than  2800  feet. 
Its  acquired  velocity  was  therefore  enormous, — at  the 
commencement  of  its  course  33  feet  in  a  second.  Its 
power  to  overthrow  buildings,  and  to  carry  with  it  trees, 
hay-stacks,  barns,  and  gravel,  cannot  surprise  us.  But 
its  transporting  force  upon  blocks  has  probably  been 
over-rated.*  Enormous  masses  were  certainly  moved, 
especially  in  the  neighbourhood  of  Martigny,  as  described 
by  Captain  Hall  and  Mr.  Lyell,  who  were  both  on  the 
spot  soon  after  the  event.  But  there  is  no  kind  of 
evidence  that  these  granite  masses  were  brought  down 
from  the  higher  valleys  by  the  torrent.  On  the  con- 
trary, I  believe  that  there  is  no  question  but  that  they 

*  On  the  debacle  of  Bagnes,  see  Bibliotheqne  Universelle, 
1818  ;  Edin.  Phil.  Journal,  vol.  i.  ;  Lyell's  Geology,  1st  edit, 
vol.  i. ;  Captain  Halls  "  Patchwork,"  vol.  i. 
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lay  (having  been  transported  by  ancient  glaciers,  or  in 
some  other  mode)  within  a  very  short  distance  of  their 
present  positions,  and  that  some  of  them  were  merely 
rolled  over  a  few  times  by  the  force  of  the  current.  I 
apprehend  that  the  debacle  of  Getroz  gives  no  counte- 
nance whatever  to  the  opinion,  that  blocks  of  20  or  30 
feet  of  linear  dimensions  can  be  transported  to  any  dis- 
tance even  by  such  stupendous  currents. 

When  we  passed  the  glacier  of  Getroz,  there  were 
workmen  (for  whose  use  chiefly,  no  doubt,  this  road  is 
kept  in  repair)  employed  in  dividing  the  ice  into  blocks, 
by  the  ingenious  process  of  Venetz,  in  order  to  be 
carried  off  by  the  stream,  and  prevent  future  accumula- 
tions. The  process  consists  in  turning  streamlets  of 
water  (not  ice  cold)  by  means  of  wooden  canals  upon 
the  ice,  so  as  to  saw  it  through  in  the  required  direction, 
which  is  effected  with  rapidity  and  certainty.  This 
operation  is  annually  repeated,  requiring  the  combined 
labour  of  several  men  for  many  weeks  each  summer. 
The  expense  is  borne  by  the  canton.  There  is  but 
one  way  of  permanently  avoiding  the  risk  in  future, 
namely,  by  constructing  a  tunnel,  or  cutting  one  through 
the  rock,  by  which  the  torrent  may  have  a  certain 
egress,  independent  of  the  state  of  the  glacier  ;  but  this 
has  been  considered  as  too  expensive  and  difficult  an 
operation  under  the  circumstances. 

Our  way  now  lay  up  the  bed  of  the  former  so  for- 
midable lake.  The  bottom  of  the  valley  is  flat  and 
monotonous,  the  river  wandering  from  side  to  side, 
amidst  rolled  pebbles.     Descending  to  its  level,  we  re- 
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crossed  to  the  eastern  bank.  Our  walk  from  Chable 
had  cost  us  nearly  four  hours,  and  an  hour  and  a  half 
later  we  reached  our  humble  resting-place  for  the  night, 
the  chalet  of  Torembec,  5300  feet  above  the  sea. 

The  accommodation  offered  in  the  upland  and  unfre- 
quented chalets  is  everywhere  nearly  the  same,  and 
may  therefore  be  worth  describing  for  once.  There  are 
usually  two  buildings,  quite  distinct,  the  day  and  the 
night  apartment.  The  reader  must  not,  however,  sup- 
pose that  these  correspond  in  the  remotest  degree  either 
in  appearance  or  in  furnishing  to  the  correlative  esta- 
blishments of  a  drawing-room  and  a  bed-room;  the 
first  contains  neither  tables  nor  chairs,  the  latter  neither 
mattress  nor  pillow*  The  morning  room  is  more  pro- 
perly a  manufactory  of  cheese  and  butter  than  a  place 
of  ordinary  accommodation.  The  fire  is  kept  up  for  the 
purpose  of  heating  the  milk,  which  is  done  in  copper 
cauldrons,  whose  size,  and  weight,  and  bright  polish 
contrast  strongly  with  the  want  of  every  ordinary  con- 
venience of  life.  A  number  of  copper  and  other  ves- 
sels for  holding  milk  and  raising  cream  occupy  most  of 
the  spare  room  in  the  apartment ;  the  floor  is  of  earth 
and  uneven,  but,  except  in  Piedmont,  not  usually  dirty. 
The  fire-place  is  a  hole  in  the  ground,  the  fuel  is  juni- 
per, or  scraps  of  larch  wood  where  these  can  be  had ; 
and  a  sort  of  movable  wooden  crane,  from  which  the 
copper  pot  is  hung,  is  one  of  the  most  artificial  accom- 
modations. There  is  no  chimney,  and  therefore  the  fire 
is  usually  made  near  the  door ;  nor  are  there  windows 
of  any  description.     For  light,  they  use  a  little  fat, 


174  FROM  CHAMOUNI  TO  VAL  PELLTNE. 

burning  with  a  wick  in  a  small  vessel,  but  often  merely 
a  bit  of  the  more  resinous  pine  wood,  which  they  keep 
on  purpose.  There  is  no  such  thing  as  a  table,  unless 
the  top  of  a  chance  barrel  be  admitted  as  the  represen- 
tative of  one  ;  nor  are  there  any  chairs,  though  the  one- 
legged  milking- stool,  which  affords  an  inconvenient  re- 
pose to  a  weary  traveller,  is  an  indulgence  which  he 
probably  owes  solely  to  its  indispensability  in  the 
great  and  overweening  object  in  which  all  the  uses 
and  habits  of  a  chalet  centre — the  keeping  and  feeding 
of  cows,  and  the  procuring  and  manufacture  of  milk. 
Morning,  noon,  and  night,  the  inhabitants  think  but  of 
milk  ;  it  is  their  first,  last,  and  only  care  ;  they  eat  ex- 
clusively preparations  of  it ;  their  only  companions  are 
the  cattle  which  yield  it ;  money  can  procure  for  them 
here  no  luxuries ;  they  count  their  wealth  by  cheeses. 

The  absolute  want  of  culinary  utensils  is  surprising 
and  embarrassing.  The  only  pot  is  sometimes  that  em- 
ployed for  heating  milk,  and  of  copper  ;  at  other  times 
there  is  also  an  iron  one  ;  but,  except  certain  wooden 
skimming-spoons,  nearly  square,  and  five  or  six  inches 
wide  in  the  mouth,  there  is  often  no  other  kind  or  de- 
scription of  dish,  vessel,  platter,  spoon,  or  ladle.  Where 
the  civilization  is  a  little  greater  (as  at  Torembec)  there 
are  a  few  ecueils,  or  wooden  bowls.  Of  course  these  defi- 
ciencies only  created  amusement  to  us,  and  the  rice  we 
had  brought  was  boiled  with  milk  and  salt  (which  is 
kept  for  the  cattle)  in  the  only  iron  pot,  and  made  a 
most  substantial  and  not  unpalatable  mess  for  five 
hungry  men,  with  a  surprisingly  small  consumption  of 
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our  stock.  The  evening  meal  being  concluded,  we  be- 
took ourselves  to  early  rest.  The  sleeping  apartment, 
I  have  said,  is  usually,  as  in  this  case,  a  separate  hut, 
without  window,  fire,  or  chimney,  built  of  loose  stones, 
and  with  a  door  about  three  feet  high,  the  floor  being 
covered  with  grass  more  or  less  dry.  On  this  we  ar- 
ranged ourselves  in  parallel  order,  covering  ourselves 
with  a  sufficiency  of  the  hay.  It  might  have  been  hoped 
that  here  we  should  have  escaped  the  torments  of  a  bad 
bed — I  mean  the  vermin ;  but  we  had  the  inconveniences 
of  a  hay-loft  without  its  inestimable  advantage — cleanli- 
ness ;  and  in  the  course  of  the  night  I  was  forced  to 
rise,  and,  stumbling  over  the  bodies  of  four  or  five  of  my 
insensible  companions,  seek  relief  for  a  while  in  the 
open  air,  which  was  exceedingly  mild. 

We  were  astir  by  five.  But  it  is  impossible,  gene- 
rally speaking,  to  depart  in  a  hurry  from  a  chalet,  any 
more  than  from  a  fashionable  hotel.  It  was  half-past 
six  before  we  had  breakfasted,  and  made  up  our  pack- 
ages ;  and  having  left  our  hosts  satisfied  by  a  moderate 
gratuity,  our  caravan  was  once  more  under  way  with 
the  glaciers  in  our  front.  Before  leaving  the  subject 
of  chalets,  I  may  observe  that  the  character  of  the  inha- 
bitants is  not  undeserving  of  notice.  I  have  always  re- 
ceived, both  in  Switzerland  and  Savoy,  a  gentle,  and 
kind,  and  disinterestedly  hospitable  reception  in  the 
chalets,  on  the  very  bounds  of  civilization,  where  a 
night's  lodging,  however  rude,  is  an  inestimable  boon 
to  a  traveller.  These  simple  people  differ  very  much 
(it  has  struck  me)  from  the  other  inhabitants  of  the 
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same  valleys — their  own  relatives,  who,  living  in  vil- 
lages during  the  busy  trafficking  season  of  summer, 
have  more  worldly  ways,  more  excitement,  wider  in- 
terests, and  greater  selfishness.     The    true    Ptitre   of 
the   Alps  is   one  of  the  simplest,  and,   perhaps,   one 
of  the  most  honest  and  trustworthy  of  human  beings. 
I  have  often  met  with  touches  of  character  amongst 
them  which  have   affected  me,   as   I  may  elsewhere 
notice ;  but,  generally,  there  is  an  indescribable  unity 
and  monotony  of  idea  which  fills  the  minds  of  these 
men,  who  live  during  all  the  finest  and  stirring  part  of 
the  year  in  the  fastnesses  of  their  sublimest  mountains, 
seeing  scarcely  any  strange  faces,  and  but  few  familiar 
ones,  and  these  always  the  same ;  living  on  friendly 
terms  with  their  dumb  herds,  so  accustomed  to  privation 
as  to  dream  of  no  luxury,  and  utterly  careless  of  the 
fate  of  empires,  or  the  change  of  dynasties.     Instead  of 
the  busy  curiosity  about  a  traveller's  motives  and  objects, 
in  undertaking  strange  journeys,  which  is  more  experi- 
enced in  villages  the  more  remote  they  be,  these  simple 
shepherds  never  evince  surprise,  and  scarcely  seem  to 
have  curiosity  to  gratify.     Yet  far  are  they  from  brutish 
or  uncouth ;   they  show  a  natural  shyness  of  intermed- 
dling with  the  concerns  of  strangers,  and  a  respect  for 
their  character  testified  by  their  unofficious  care  in  pro- 
viding and  arranging  what  conveniences  they  can  pro- 
duce.    Their  hospitality  is  neither  that  of  ostentation 
nor  of  necessity.     They  give  readily  what  they  have, 
and  do  not  encumber  you  with  apologies  for  what  they 
have  not.     Every  traveller  will  see  in  this  description, 
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strong  opposition  to  the  Swiss  character  as  usually  dis- 
played ;  my  remarks  are  confined  to  my  experience  in 
the  higher  chalets  of  the  Alps.  Of  course,  I  do  not 
mean  to  state  that  exceptions  are  not  to  be  met  with. 

The  same  menage  exists  merely  on  a  larger  scale, 
where  the  Alp  or  pasture  ground  is  greater.  In  many 
an  extensive  range  of  cow-houses  is  attached  to  the 
enclosure  of  the  chalets.  In  some  places,  the  cows  are 
brought  in  to  be  milked ;  in  others,  this  operation  is 
more  picturesquely  performed  by  ranging  the  cows — 
[Rans  des  Vaches — whence  the  popular  name  of  some 
Swiss  airs) — on  green  sward  terraces  on  a  hillside,  where 
they  may  be  seen  to  the  number  of  some  hundreds,  tied 
each  to  a  little  stake,  whilst  the  shepherds  busy  them- 
selves amongst  them  with  their  milk-pails  and  one- 
legged  stools.     But  to  return  to  the  Val  de  Bagnes. 

At  half-past  six,  we  left  Torembec,  and  ascended  the 
remaining  part  of  the  valley,  which  opened  itself  a  little 
higher  (the  now  small  stream  of  the  Dranse  being  again 
crossed  to  its  western  or  left  bank)  into  a  scene  of  greater 
majesty  than  it  had  yet  presented.  A  corner  was  turned, 
the  valley  trending  more  to  the  south-east,  and  several 
glaciers  hitherto  concealed  came  into  view.  The  recol- 
lection of  the  heat  of  yesterday  made  these  a  welcome 
sight,  and  I  looked  forward  with  pleasure  to  setting 
foot  on  ice  again. 

The  first  glacier  visible  on  the  right  hand  descended 
in  1821,  as  our  guide  Feilay  informed  us,  so  far  into 
the  valley  as  to  approach  the  torrent.  It  has  now 
retreated  to    a   great    height   on   the   mountain    side, 

M 
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Again,  on  the  opposite  or  eastern  bank  a  vast  glacier 
descends  from  the  lofty  chain  which  separates  the  Val 
de  Bagnes  from  that  of  Heremence.  It  is  called  the 
glacier  de  la  Brena,  and  is  probably  that  marked  "  les 
28 "  in  WoiTs  map.  It  now  terminates  on  the  bank 
of  debris,  which  it  has  carried  down  on  the  farther  side 
of  the  torrent,  but  we  were  assured  that  in  1822  it  had 
extended  so  far  as  to  cross  the  torrent,  which  made  its 
way  under  it,  and  to  rise  to  a  great  height  on  the  western 
side.  Indeed,  this  was  matter  of  ocular  evidence,  for 
our  path  touched  the  extremity  of  the  enormous  frontal 
moraine  which  it  had  thrown  up, — a  mound  of  rocky 
fragments,  from  whose  top  we  could  clearly  survey  the 
vast  area,  of  many  acres  in  extent,  which  the  glacier 
has  uncovered  during  the  last  twenty  years,  strewed 
with  fragments,  and  doomed  to  sterility.  The  material 
of  the  moraine  is  a  true  granite,  the  first  we  had  met 
with  in  this  valley,  for  below  the  rock  is  a  kind  of 
gneiss.  According  to  our  guide,  the  ice  then  presented 
a  front  seventy  feet  high.  A  little  farther  in  advance,  an 
extensive  glacier,  named  Glacier  de  Durand,  descended 
from  the  Mont  Combin  on  our  right,  which  it  was  im- 
possible to  avoid ;  we  therefore  prepared  to  cross  it, 
which  we  did  without  difficulty.  It  descends  quite  into 
the  valley,  and  crosses  the  stream  as  the  glacier  de  la 
Brena  had  done,  leaving  a  free  passage  beneath.  The 
mere  crossing  of  a  valley  by  a  glacier,  if  it  be  of  any 
moderate  breadth,  is  not  of  itself  sufficient  to  produce  a 
catastrophe  like  that  of  Getroz.  Here  is  one  example; 
the  glacier  of  La  Brenva  in  the  Allee  Blanche  is  another, 
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and  that  of  Allalein  in  the  valley  of  Saas.  It  is  pro- 
bably the  circumstance  that  the  dam  was  formed  by  the 
eboulement  of  the  glacier  of  Getroz,  and  not  by  the 
glacier  itself,  which  occasions  its  particular  danger.  A 
channel  once  formed  under  a  glacier  is  kept  continually 
open,  as  the  glacier  advances  gradually  onwards,  but 
the  falling  in  of  ice  may  produce  an  abrupt  stoppage. 

The  glacier  of  Durand  presents  an  even  and  clean 
terminal  slope,  of  a  convex  form,  with  few  fissures,  and 
shows  the  system  of  veins  which  I  have  elsewhere  de- 
scribed as  proper  to  that  form. 

This  glacier  crossed,  we  arrived  at  the  upper  chalets 
of  Chermontane,  at  the  foot  of  the  glacier  of  the  same 
name,  which  fills  the  entire  head  of  the  Val  de  Bagnes, 
and  nearly  touches  the  glacier  de  Durand,  (see  the 
map,  page  1).  From  these  chalets  (which  are  still  on 
the  western  side  of  the  valley,  and  at  the  foot  of  a  hill 
called  Mont  Avril)  there  is  a  very  fine  view ;  the 
glacier  of  Chermontane  is  a  magnificent  sea  of  ice, 
nearly  or  quite  unexplored.  It  appears  to  have  three 
great  tributaries — one  descending  from  behind  the 
mountain  called  Ottemma,  and  where  there  is  every 
appearance  of  there  being  a  col  or  pass ;  we  thought 
that  we  clearly  saw  the  summit  level.  In  this  direc- 
tion, it  is  probable  that  a  passage  might  be  effected  to 
the  glacier  of  Lenaret  in  the  Val  d'Heremence,  or  to 
that  of  Arolla,  at  the  head  of  the  Vallee  d'Erin ;  but 
the  descent  on  the  other  side  would  be  more  difficult. 
The  second  branch  passes  between  the  Trumma  de  Bouc 
and  the  Mont  Gele,  derived  partly  from  a  very  lofty 
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snow-capped  peak,  and  partly  from  a  short  branch  im- 
mediately behind  the  Mont  Gele,  which  can  be  of  no 
great  extent,  since  from  its  direction,  it  must  speedily 
reach  the  Val  Pelline ;  and,  indeed,  we  were  informed 
that  the  shortest  way  to  the  village  of  Biona  was  in 
that  direction,  but  our  guide  had  never  passed  there. 
The  third  great  arm  of  the  glacier  stretches  up  to  the 
Col  de  Fenetres,  between  the  summit  of  Mont  Gele  and 
Mont  Avril,  by  which  we  were  to  pass.*  The  glacier 
of  Chermontane  terminates  a  little  below  the  chalet  of 
that  name.  On  its  farther  side  is  a  pretty  pasturage, 
called  Chamrion,  (Champ  Rond)  where  there  are  two 
small  lakes — one  formed  in  a  hollow  of  the  hill,  the 
other  between  the  slope  of  the  hill  and  the  ice  of  the 
glacier,  somewhat  like  the  lake  Morill  on  the  glacier 
of  Aletsch. 

I  have  already  said  that  the  upper  part  of  the  Val 
de  Bagnes  is  little  visited.  I  find  no  notice  of  it  in 
the  writings  of  De  Saussure ;  but  Bourrit,  in  his  lively 
work  on  the  glaciers  of  Savoy,  describes  having  reached 
the  chalet  of  Chermontane,  where  he  slept  two  nights, 
and  visited  the  neighbouring  glacier,  of  which  he 
gives  a  somewhat  pompous  account,  and  a  most  ex- 
aggerated drawing  of  the  lake  ;  but  he  did  not  attain 
any  summit  or  col ;  indeed,  I  have  not  met  with  a  de- 
scription of  the  Col  des  Fenetres,  from  personal  obser- 
vation in  any  work.     It  was  by  this  pass  that  Calvin 

*  The  topography  of  this  region  has  recently  been  fully  ex- 
plored by  MM.  GL  Studer  and  Ulrich,  who  succeeded  in  passing 
-from  Heremence  to  Bagnes  (1854). 
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fled  in  1541  from  persecution  in  Aosta,  where  lie  had 
been  established  for  five  years.*  Though  M.  Bourrit 
speaks  much  of  the  discoveries  which  he  made  during 
his  visit  to  Chermontane,  they  appear  to  amount  merely 
to  this — that  he  ascertained  the  existence  of  a  great 
glacier,  but  neither  its  extent,  its  practicability,  nor  the 
connections  of  the  ramified  valleys  which  meet  near  its 
head.  Formerly,  it  appears  that  this  col,  like  many 
others  in  the  higher  Alps,  was  easier  passed  than  at 
present,  and  was  even  a  common  route  of  commerce. 
At  that  time,  it  is  stated, f  the  glacier  of  Durand  did 
not  extend  so  low  as  to  require  to  be  crossed,  but  was 
avoided.  So  small  is  the  communication  now,  that 
there  is  not  even  a  station  of  custom-house  officers  on 
the  pass,  though  there  is  at  Val  Pelline. 

We  did  not  stop  at  Chermontane,  or  even  go  to  the 
chalets,  but,  keeping  on  our  way  at  a  higher  level, 
along  the  slope  of  Mont  Avril,  we  gradually  ascended 
towards  the  Col  de  Fenetres,  always  on  turf,  and  with- 
out any  difficulty.  The  ascent  was  tedious  and  we 
skirted  the  glacier  without  going  upon  it,  for  the 
greater  part  of  the  way.  The  glacier  de  Fenetres, 
is  but  little  inclined  or  crevassed ;  in  its  higher  part 
we  traversed  a  portion  of  it  without  difficulty,  so  as  to 
gain  the  col  more  quickly.  We  reached  the  summit 
in  four  hours  of  easy  walking  from  Torembec.  For  its 
height — which  appears  to  be  9213  English  feet,  by  M. 

*  Compare  Bourrit,  II.  76,  and  Baruffi  Viaggio  in  Piemonte ; 
Lettera  27ma,  p.  19. 

f  Godefroy,  Notice  sur  les  Glaciers,  p.  63. 
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Studer's  observations — this  must  be  considered  as  an 
easy  pass,  presenting,  in  good  weather,  not  a  shadow 
of  danger. 

The  view  towards  Italy  is  wonderfully  striking. 
The  mountains  beyond  Aosta,  and  the  glaciers  of  the 
Euitor,  are  spread  out  in  the  distance,  and  beneath  we 
have  the  exceedingly  deep  valley  of  Ollomont,  communi- 
cating with  the  Val  Pelline,  which  is  itself  a  tributary 
of  the  Val  d'Aoste.  It  is  enclosed  by  ridges  of  the 
most  fantastic  and  savage  grandeur,  which  descend  from 
the  mountains  on  either  side  of  the  col  on  which  we 
stood, — on  the  north-east,  from  the  Mont  Combin,  rising 
to  a  height  of  14,200  English  feet ;  on  the  south-east, 
from  the  Mont  Gele,  which  is  11,100  feet  high,  and 
almost  too  steep  to  bear  snow,  presenting  a  perfect  ridge 
of  pyramidal  aiguilles  stretching  towards  Val  Pelline. 
The  side  of  Mont  Gele  towards  the  col  presents  an  ad- 
hering snowy  coat  so  steep,  that,  seen  in  front,  it 
appears  almost  vertical ;  measured  laterally  with  a  clin- 
ometer, its  angle  was  found  to  be  55°  ;  this  appeared  to 
be  loose  snow.  Our  course  to  Val  Pelline  required  us  to 
skirt  the  foot  of  the  peaky  ridge  just  described;  the 
descent  was  unusually  rapid,  and  without  particular 
difficulty.  We  passed  a  small  lake  partly  bordered 
with  snow,  and  soon  after  gained  the  pastures.  Here 
we  made  a  hearty  meal  by  a  brook,  which  exhausted 
a  good  part  of  our  available  provisions,  and  we  thence 
dismissed  our  guide,  who  had  plenty  of  time  to  recross 
the  mountain  by  daylight.  It  was  a  considerable  way 
before  we  reached  any  chalet,  but  when  we  did  so,  we 
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caught  a  charming  view  of  the  bottom  of  the  valley  of 
Ollomont,  which  had  hitherto  been  mostly  concealed, 
covered  with  exquisite  verdure,  studded  with  houses, 
and  traversed  by  lively  streams,  all  seen  as  on  a  map, 
for  our  elevation  was  still  2000,  if  not  3000  feet  above 
it.  Beyond,  the  mountains  near  St.  Bernard  were  ap- 
parent ; — below,  the  village  of  Vaux  which  we  mistook 
for  Ollomont.  There  we  found  copper  works  aban- 
doned ;  they  appear  to  have  been  very  extensive  and 
complete ;  the  ore  is  a  sulphuret,  in  the  (metamorphic  ?) 
gneiss  of  which  the  whole  of  this  district  is  composed. 
There  are  several  other  villages,  and  Ollomont  itself, 
composed  of  but  a  few  scattered  houses,  distinguished 
by  a  church,  is  pleasingly  situated.  But  here,  as  at 
Aoste,  the  enjoyment  of  natural  beauty  is  rendered  im- 
possible by  the  loathsome  deformity  of  the  inhabitants ; 
we  were  really  shocked  to  find  that  none  of  the  villages 
through  which  we  passed  seemed  to  contain  one  reason- 
able human  being; — goitres  and  cretinism  appeared 
universal  and  inseparable.  Kepeatedly  I  tried  to  ob- 
tain an  answer  to  a  simple  question  from  the  most 
rational  looking  of  the  inhabitants — but  in  vain.  This 
astonished  and  shocked  us,  for  we  were  still  at  a  height 
of  4000  English  feet  above  the  sea,  where  these  mala- 
dies commonly  disappear ;  and  we  looked  forward  with 
despair  to  the  prospect  of  obtaining  a  guide  for  the 
difficult  and  unknown  country  which  we  were  next  to 
traverse,  from  amongst  such  a  population.  But  in  this, 
as  in  very  many  similar  cases,  first  appearances  are  not 
to  be  interpreted  to  the  letter.     It  was  still  the  fete  of 
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Notre  Dame  du  mi-Aout,  and  the  effective  population 
had  mostly  gone  down  to  Val  Pelline,  the  chief  place  of 
the  district,  and  others  perhaps  were  with  their  herds 
in  the  mountains. 

The  scenery  continued  more  and  more  engaging. 
In  the  course  of  four  hours'  walk  we  had  passed  from 
ice  and  eternal  snow  to  the  charms  of  Italian  scenery 
and  climate,  with  more  than  Italian  verdure.  We 
looked  anxiously  about  for  the  village  of  Val  Pelline, 
which  we  expected  to  have  seen  from  a  distance, — we 
feared  that  our  maps  had  deceived  us,  and  that  we  had 
yet  a  considerable  walk  before  us,  when  suddenly,  on 
turning  a  corner,  we  found  ourselves  in  the  valley  of 
Val  Pelline  ;  the  church,  with  a  spire  of  the  Italian  taste, 
and  a  few  scattered  houses,  mantled  with  vines  and 
peeping  out  amidst  walnut  trees  of  exquisite  beauty, 
proclaimed  the  little  capital  of  the  district.  In  de- 
scending we  noticed  large  fragments  of  true  syenitic 
granite,  which  appeared  to  have  their  origin  at  no  great 
distance,  which  we  hoped  that  our  next  day's  walk 
would  reveal ;  in  the  meantime  we  entered  the  village. 
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FROM  VAL  PELLINE   TO  EVOLENA  BY  THE  COL 

DE  COLLON. 

Ascent  of  the  Val  Pelline  or  Biona — Geology — Syenites — Chalets 
of  Prarayon — Head  of  the  valley — Ascent  of  the  Col  de  Collon — 
Remains  of  travellers  lost  in  a  tourmente — Glacier  D'Arolla — 
Its  structural  bands — Magnificent  view  of  Mont  Collon — Op- 
portune meeting  with  Pralong — History  of  the  victims — * 
Arrival  at  Evolena. 

"  C'est  le  domaine  de3  glaces  et  des  neiges,  le  palais  de  Thiver,  le  royaume 
de  la  mort." — A.  Dumas. 

The  village  or  hamlet  of  Val  Pelline  offered  little  pro- 
spect of  comfortable  accommodation,  but  we  recollected 
a  letter  with  which  M.  Biselx  had  provided  us  at  Orsieres, 
addressed  to  a  proprietor  and  householder  of  the  place, 
by  whom  we  were  received  in  a  manner  which  I  am  sure 
that  neither  M.  Studer  nor  myself  will  ever  forget.  The 
unexpected  appearance  of  travellers  by  so  unfrequented 
a  pass,  and  accompanied  only  by  strangers,  (for  it  will 
be  recollected  that  we  had  sent  back  our  guide  to  Bagnes) 
produced  a  momentary  hesitation.  The  wife  of  the  gen- 
tleman to  whom  we  were  recommended  had  not  returned 
from  church,  and  an  awkward  pause  took  place  at  the 
door  of  the  house,  which  was  locked,  whilst  our  arrival 
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excited  some  curiosity  amongst  the  loitering  groups 
around.  At  length  the  lady  came,  and  hearing  our  story 
and  recommendation,  instantly  set  about  every  arrange- 
ment which  true  hospitality  could  devise  to  ensure  our 
comfort  whilst  we  remained,  and  to  speed  our  journey 
when  we  departed.  The  afternoon  was  not  far  advanced, 
and  we  spent  it  in  repose, — in  a  short  stroll  through  the 
beautiful  meadows  surrounding  the  village, — and  in  con- 
versing with  our  host  and  his  sons,  well  educated  and 
sensible  boys,  whilst  our  excellent  hostess  busied  herself 
in  preparing  supper  and  in  arranging  our  apartment, 
which  was  the  best  the  house  afforded.  Meanwhile  we 
made  inquiry,  not  without  anxiety,  as  to  the  possibility 
of  finding  a  trusty  and  skilful  guide  who  should  conduct 
us  across  a  glacier-pass  which  we  understood  to  connect 
the  head  of  the  valley  of  Val  Pelline,  which  is  in  Piedmont, 
with  the  Vallee  d'Erin  in  the  Vallais.  This  had  always 
appeared  the  most  doubtful  step  in  our  expedition. 
Though  we  had  reason  to  believe  that  such  a  pass  existed, 
we  had  no  information  of  any  traveller  who  had  actually 
passed  it,  and  we  had  been  led  to  think  that  though 
guides  might  be  found  on  the  Swiss  side,  it  would  be 
much  more  difficult  to  procure  them  in  Italy.  The 
specimen  we  had  seen  of  the  natives  of  Ollomont 
increased  our  doubts ;  but  the  very  circumstance  of  the 
fete,  which  had  drawn  so  many  to  Val  Pelline,  gave  us 
the  greater  choice  of  guides,  and  our  host  kindly  aided 
us  in  the  selection,  and  by  his  authority  and  consequence 
in  the  place,  procured  us  a  most  satisfactory  guarantee 
for  the  capacity  and  fidelity  of  any  one.  who  should 
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accompany  us.  Amongst  the  visitors  at  Val  Pelline  that 
day,  was  a  tall,  athletic,  and  handsome  man,  below 
middle  age,  who  passed  for  being  the  strongest  man  of 
the  whole  valley,  and  whose  usual  residence  was  some 
leagues  higher  up.  With  him  our  arrangement  was 
soon  made  ;  he  promised  to  remain  all  night,  and  to 
accompany  us  next  day  to  the  head  of  the  valley  of 
Biona  (as  the  higher  part  of  the  Val  Pelline  is  called,) 
whence  starting  early  the  following  morning,  the  glaciers 
might  be  crossed  to  Erin.  He  assured  us  that  he  was 
perfectly  acquainted  with  the  pass,  which  he  called  the 
Col  de  Collon. 

The  village  of  Val  Pelline  is  near  the  opening  of  the 
valley  of  the  same  name,  and  only  from  two  to  three  hours' 
walk  from  the  Cite  d'Aoste.  It  possesses  the  Italian 
character  of  scenery  and  products,  although  3040  English 
feet  above  the  sea.  The  morning  of  our  departure 
proved  the  prelude  to  a  very  hot  day.  We  were  tempted 
to  rest  longer  than  usual  in  our  comfortable  quarters, 
and  as  we  had  but  a  short  journey  before  us  we  were 

in  no  hurry  to  depart.     Madame  A had  anticipated 

all  our  wants.  She  had  even  prevented  our  servants 
from  attempting  to  procure  any  of  the  necessaries  which 
we  wanted  for  our  arduous  journey,  by  insisting  on  pro- 
viding them,  much  more  effectually  of  course,  from  her 
own  stores.  The  cordiality  and  genuine  kindness  of  all 
her  arrangements  left  us  no  room  to  offer  any  return 
but  our  truly  heartfelt  thanks  for  her  generosity,  and 
we  quitted  this  worthy  family  with  regret,  being  accom- 
panied by  one  of  the  sons  for  a  mile  or  two  on  our  way. 
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The  valley  was  always  narrow,  but  at  Oyace,  a  little 
way  above  Val  Pelline,  it  seems  too  close,  and  the  village 
of  that  name  is  planted  upon  a  rocky  barrier  which 
crosses  the  ravine,  and  which  we  found  to  be  composed 
of  true  syenite,  the  same  as  M.  Studer  first  noticed  in 
boulders  the  day  before,  when  descending  upon  Val  Pel- 
line.  There  appear  to  be  from  point  to  point  amongst 
these  wild  hills,  outbreaks  of  syenitic  rocks  which  have 
more  or  less  metamorphosed  the  neighbouring  sedimen- 
tary deposits,  and  have  confounded  all  mineralogical 
characters  in  the  result  of  this  supervening  action. 
Such  at  least  was  the  opinion  of  my  learned  companion, 
whose  long  and  close  attention  to  the  excessively  in- 
tricate phenomena  of  Alpine  geology  entitles  it  to  the 
greatest  weight  ;  and  to  which  any  observations  which 
I  had  an  opportuuity  of  making  in  his  company  induce 
me  entirely  to  subscribe.  It  is  well  known  that  M. 
Sismonda,  the  intelligent  geologist  of  Turin,  has  en- 
deavoured to  separate  the  rocks  of  this  part  of  the  Alps 
into  primitive  and  metamorphic,  the  one  of  which  he 
has  coloured  red,  and  the  other  blue.  So  far  as  we 
could  observe,  this  separation  seems  indistinct  and  in- 
conclusive ;  and  with  the  single  exception  of  the  true 
unstratified  syenites, — such  as  those  of  the  glacier  of 
La  Brena  in  the  Val  de  Bagnes,  and  that  of  Oyace, — 
the  felspathose  rocks  seem  to  admit  of  no  subdivision, 
but  must  be  classed  under  the  common  denomination  of 
gneiss,  whether  primitive  or  metamorphic. 

The  boulders  already  mentioned,  and  others  which 
occur  from  time  to  time  in  the  valley,  appear  to  be  all 
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derived  from  the  neighbouring  mountains ;  and  it  is 
exceedingly  remarkable,  and  quite  in  contrast  to  the 
appearances  in  the  Val  de  Bagnes,  that  we  found  few 
or  no  striated  and  polished  rocks,  nor  great  masses  of 
transported  materials. 

Between  the  villages  of  Oyace  and  Biona,  we  visited 
a  vein  of  limestone,  interstratified  with  the  felspathose 
rocks  in  a  direction  parallel  to  the  length  of  the  valley, 
and  re-appearing  at  intervals  up  even  to  its  very 
highest  part,  where,  as  here,  it  is  burnt  for  lime. 
Very  near  this,  copper  is  found  in  the  same  rock  as  at 
Ollomont. 

The  village  of  Biona  is  the  last  of  any  size  in  the 
valley, — the  last,  I  think,  which  has  a  church.  The 
valley  takes  henceforth  the  same  name,  Biona.  We 
halted  here,  and  made  a  hearty  meal  in  the  open 
air  upon  fresh  eggs  and  good  Aostan  wine.  We 
then  resumed  our  march,  as  the  day  became  cooler, 
and  the  scenery,  at  the  same  time,  still  more  pictur- 
esque and  interesting.  An  excellent  foot  or  mule  path 
leads  all  the  way  up  the  valley,  a  convenience  which 
the  traveller  owes  to  the  Jesuits  of  Aoste,  who  have 
extensive  property  in  the  higher  pastures  of  Biona ;  and 
it  was  at  the  chalet  belonging  to  them  that  we  proposed 
passing  the  night.  The  village  of  Biona  is  5315  feet 
above  the  sea,  by  M.  Studer's  observation.  Farther 
on,  the  larch  trees  descend  into  the  valley,  and  the 
river  passes  through  some  picturesque  defiles.  The 
views  looking  back  were  very  pleasing,  and  in  front 
at  the  head  of  the  valley,  rose  a  lofty  chain  of  moun- 
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tains  (a  mere  appendage,  however,  to  the  great  chain) 
separating  the  valley  of  Biona  from  the  Val  Tournanche ; 
over  which  we  afterwards  learned  that  a  passage  may 
be  effected,  though  not  without  difficulty. 

At  length  we  reached  the  chalets  of  Prarayon,  which 
belong  to  the  Jesuits  of  Aoste,  and  are  marked  by  a 
lofty  crucifix  in  front.  They  are  pleasingly  situated  in 
a  green  meadow  near  the  head  of  the  valley,  and  about 
six  hours'  walk  from  Val  Pelline.  There  was  no  one 
visible,  and  it  was  some  time  before  we  obtained  ad- 
mission into  the  smaller  and  humbler  building,  the  larger 
one  being  locked  up.  Whilst  supper  was  preparing,  I 
walked  up  alone  to  the  head  of  the  valley,  which  I  was 
anxious  to  explore,  for  our  guide  informed  us,  that  our 
next  day's  journey  did  not  lie  in  that  direction,  but  that 
we  should  have  to  return  upon  our  steps  a  little  way, 
and  then  turn  sharply  to  the  northward.  It  was  an 
hour's  walk  to  the  commencement  of  the  glacier,  which 
fills  the  top  of  the  valley,  and  which  descends  directly 
from  the  great  chain.  Having  gained  an  eminence  on 
the  south-east  side  of  the  valley  which  commanded  the 
glacier,  I  saw  that  the  ascent  of  it  must  be  in  some 
places  very  steep,  though  I  should  think,  not  wholly 
impracticable.  I  recognised  the  limestone  which  we 
had  found  farther  down  the  valley.  Eeturning  to  the 
chalets,  I  found  our  evening  meal  prepared  ;  and  I  ob- 
served the  temperature  of  boiling  water  to  be  201°. 58, 
whilst  M.  Studer's  barometer  stood  at  608.3  milli- 
metres. The  height  above  the  sea  is  6588  feet. 
The  general  direction  of  the  Val  Pelline  is  N.  60°  E., 
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(true,)  but  for  the  upper  two  leagues  N.  75°  E.,  as 
far  as  the  foot  of  the  glacier,  after  which  its  course 
is  N.  5°  W. 

We  passed  a  comfortable  night  in  a  clean  hay-loft, 
and  slept  longer  than  we  intended,  for  we  were  not 
ready  to  start  until  6  a.m.  The  morning  was  very 
favourable.  Our  guide,  "Thornine  fort  de  Biona,"  as 
he  was  called,  or  "  V  habit  rouge"  the  soubriquet  which 
we  had  given  him,  from  the  curious  practice  of  wear- 
ing scarlet  cloth  coats,  which  is  common  in  the  Pays 
d'Aoste — gave  us  at  first  no  small  concern.  He  was 
in  low  spirits  last  evening,  and  in  no  hurry  to  start  to- 
day, and  apparently  not  averse  to  draw  unfavourable 
presages  of  the  weather.  We  began  to  fear  that  he 
had  undertaken  more  than  he  could  perform,  and  that 
the  way  was  perhaps  known  to  him  only  by  report. 
But  our  doubts  gradually  vanished.  He  took  to  the 
hill  with  that  instinctive  confidence  which  showed  that 
he  understood  his  business,  and  the  farther  we  ad- 
vanced, the  more  readily  did  he  go  on,  and  became 
more  communicative.  We  afterwards  found  that  he 
had  been  really  unwell  from  the  results  of  a  drunken 
fit,  from  which  he  had  not  escaped  when  we  first  en- 
gaged him,  and  also  that  some  doubt  whether  we 
should  be  able  to  follow  him  over  the  glacier  and  rocks, 
and  a  fear  that  he  might  be  brought  into  trouble  through 
our  means,  had  probably  oppressed  him.  We  found 
him  gentle,  docile,  robust,  and  trustworthy.  During  a 
part  of  this  day's  journey,  he  carried  not  only  all  our 
provisions,  but  no  light  share  of  the  contents  of  Klaus's 
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hotte  or  basket.     His  name  was  Biona,  as  well  as  that 
of  his  native  place. 

As  we  had  been  told  the  night  before,  we  returned  a 
little  way  upon  our  steps;  then,  following  a  water- 
course used  for  irrigation,  we  turned  sharply  to  the 
right.  All  our  maps  were  here  at  fault.  That  of 
Worl  especially,  the  most  detailed,  presents  no  kind  of 
resemblance  to  the  outlines  even  of  the  great  chain, 
and  the  passage  must  have  been  put  down  at  random. 
The  pass  is  through  the  first  lateral  valley  of  the 
Val  Biona  below  its  head.  We  there  find  a  deep 
gorge,  completely  glacier- bound  at  its  upper  end ;  but 
from  the  nature  of  the  rocks,  it  admits  of  an  easier 
ascent  than  the  glacier  at  the  top  of  the  Val  Biona. 
We  passed  some  wretched  shepherd's  huts;  and  fol- 
lowing an  impetuous  stream,  we  came  to  the  foot  of  a 
glacier  descending  on  our  left,  which  has  blockaded  the 
valley  with  its  prodigious  moraine,  and  left  a  swampy 
flat  above.  This  passed,  we  kept  to  our  right  hand, 
having  in  front  of  us  another  great  glacier,  which  de- 
scends from  the  Col  de  Collon,  and  more  to  the  left,  a 
great  and  steep  glacier,  which  appears  to  descend  from 
the  group  of  mountains  connected  with  the  origin  of 
the  glacier  of  Chermontane.  The  direction  of  the 
valley  we  ascended  was  at  first  N.  20°  W.  (true),  and 
when  we  came  in  sight  of  the  glacier  which  we  were 
to  follow,  it  turned  sharply  to  N.  25°  E.  Pursuing  a 
very  steep  and  laborious  ascent  over  rocks  (without, 
however,  any  danger),  we  reached  the  glacier,  where 
it  was  much  more  level  than  in  its  lower  part,  and  ob- 
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tained  a  distant  view  of  the  col.  The  ice  was  not 
much  fissured,  and  we  proceeded  at  ease — only  we 
came  at  length  to  where  it  was  covered  with  perpetual 
snow,  and  there  we  required  to  proceed  with  caution. 
We  left  upon  our  right  hand,  the  mass  of  mountains 
which  separate  this  pass  from  the  head  of  Val  Pelline, 
and  on  our  left  new  and  hitherto  unseen  chains  began 
to  display  themselves,  and  rocks  rising  above  the  col 
or  pass,  which  we  were  surprised  to  find  marked  by  a 
very  small  iron  cross,  shewing  that  it  is  well  known  to 
the  country  people,  although  unfrequented  by  travellers. 
The  only  traveller  whom  I  am  aware  of  as  having 
passed  here  is  M.  Godefroy,  the  author  of  an  essay  on 
glaciers,*  already  quoted.  We  now  also  learned  the 
secret  of  our  friend  "Phabit  rouge,"  being  so  well  ac- 
quainted with  this  obscure  route,  for  he  admitted  that 
he  had  frequently  passed  it  with  bands  of  smugglers, 
who  avail  themselves  of  all  the  less  frequented  passes 
for  introducing  the  articles  of  free  commerce  in  Swit- 
zerland into  Piedmont.  We  reached  the  col  in  three 
hours  from  the  chalet,  which  was  sooner  than  we  ex- 
pected ;  and  as  it  was  only  nine  o'clock,  and  a  beauti- 
ful morning,  we  sat  for  a  long  time  on  the  rocks  on  the 
west  side  of  the  col,  and  enjoyed  the  noble  scenery 
Although  the  height  is  10,333  above  the  sea  (barome- 
ter 528.1  millimetres),  it  is  so  much  surrounded  by 
summits  still  more  elevated  as  to  command  no  very 

m 

distant  scenery.     But  before  us,  to  the  north,  rose  the 
majestic  form  of  Mont  Collon,  round  which  swept  the 
*  Notice  sur  les  Glaciers,  p.  65. 
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very  extensive  glacier  which  we  had  yet  to  traverse  in 
its  entire  length  during  several  hours ;  and  to  the  east- 
ward, beyond  snow-fields  of  seemingly  great  extent,  rose 
snowy  peaks,  which  afterwards  appeared  to  me  to  be 
the  same  as  I  saw  from  the  col  of  Ferpecle  (or  Erin), 
and  over  which  it  is  just  possible  that  a  passage  might 
be  effected  from  the  Val  Biona  to  that  of  St.  Nicolas, 
though,  from  the  distance,  it  might  probably  be  impos- 
sible to  accomplish  it  without  sleeping  out  on  the  glacier. 
As  we  were  far  above  the  limits  where  water  is  found 
on  the  glacier,  I  used  my  portable  furnace  to  melt  snow 
for  the  use  of  the  party,  and  afterwards  to  ascertain  the 
temperature  of  boiling  water,  which  I  found  to  be  1 95°.  15. 
We  spent  an  hour  of  great  enjoyment,  for  we  now  saw 
our  way  clearly,  and  all  doubts  were  at  an  end  of  accom- 
plishing a  passage  which,  not  to  have  performed,  would 
have  materially  deranged  our  travelling  plans  ;  we  then 
set  forth  in  a  cheerful  mood  to  descend  the  long  stretch 
of  glacier  which  lay  before  us.  There  were  few  crevasses, 
—though  whilst  on  the  snow  we  walked  with  precaution 
and  in  a  line,  but  without  ropes: — we  descended  rapidly, 
whilst  the  majestic  form  of  Mont  Collon  rose  with  in- 
creased grandeur  before  us.  When  we  were  fairly  abreast 
of  it,  our  guide  set  up  a  wild  and  sonorous  shout  which 
the  rarely  wakened  echoes  of  those  stupendous  precipices 
sent  pealing  back  again  in  tones  yet  more  fantastic. 
He  added  that  this  echo  was  well  known  to  the  smugglers, 
and  that  the  reverberation  of  Mont  Collon  served  to  guide 
them  in  foggy  weather,  in  a  track  which  must  be  then 
singularly  perilous,  from  the  great  breadth  and  monotony 
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of  the  glacier  here,  and  the  number  of  branches  into 
which  it  divides  in  its  higher  part,  any  one  of  which 
might  easily  be  mistaken  for  another. 

Whilst  we  were  amusing  ourselves  with  the  discordant 
shouts  of  the  party  and  responses  of  the  mountain,  our  at- 
tention was  suddenly  directed  to  a  very  different  matter. 
A  dark  object  was  descried  on  the  snow  to  our  left,  just 
under  the  precipices  of  Mont  Collon.     We  were  not  yet 
low  enough  to  have  entered  on  the  ice,  but  were  still  on 
snow.       This  proved  to  be  the  body  of  a  man  fully 
clothed,  fallen  with  his  head  in  the  direction  in  which 
we  were  going.     From  the  appearance  of  the  body  as 
it  lay,  it  might  have  been  presumed  to  be  recent ;  but 
when  it  was  raised,  the  head  and  face  were  found  to  be 
in  a  state  of  frightful  decay,  and  covered  with  blood, 
evidently  arising  from  an  incipient  thaw,  after  having 
remained  perhaps  for  a  twelvemonth  perfectly  congealed. 
The  clothes  were  quite  entire  and  uninjured,  and,  being 
hard  frozen,  still  protected  the  corpse  beneath.     It  was 
evident  that  an  unhappy  peasant  had  been  overtaken  in 
a  storm,  probably  of  the  previous  year,  and  had  lain 
there  covered  with  snow  during  the  whole  winter  and 
spring,  and  that  we  were  now,  in  the  month  of  August, 
the  first  travellers  who  had  passed  this  way  and  ascer- 
tained his  fate.     The  hands  were  gloved,  and  in  the 
pockets,  in  the  attitude  of  a  person  maintaining  the  last 
glow  of  heat,  and  the  body  being  extended  on  the  snow, 
which  was  pretty  steep,  it  appeared  that  he  had  been 
hurrying  towards    the  valley  when  his  strength  was 
exhausted,  and  he  lay  simply  as  he  fell. 
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The  effect  upon  us  all  was  electric ;  and  had  not  the 
sun  shone  forth  in  its  full  glory,  and  the  very  wilderness 
of  eternal  snow  seemed  gladdened  under  the  serenity  of 
such  a  summer's  day  as  is  rare  at  these  heights,  we 
should  certainly  have  felt  a  deeper  thrill,  arising  from 
the  sense  of  personal  danger.  As  it  was,  when  we  had 
recovered  our  first  surprise,  and  interchanged  our  expres- 
sions of  sympathy  for  the  poor  traveller,  and  gazed  with 
awe  on  the  disfigured  relics  of  one  who  had  so  lately 
been  in  the  same  plight  with  ourselves,  we  turned  and 
surveyed,  with  a  stronger  sense  of  sublimity  than  before, 
the  desolation  by  which  we  were  surrounded,  and  became 
still  more  sensible  of  our  isolation  from  human  dwellings, 
human  help,  and  human  sympathy, — our  loneliness  with 
nature,  and,  as  it  were,  the  more  immediate  presence  of 
God.  Our  guide  and  attendants  felt  it  as  deeply  as  we. 
At  such  moments  all  refinements  of  sentiment  are  for- 
gotten, religion  or  superstition  may  tinge  the  reflections 
of  one  or  another,  but,  at  the  bottom,  all  think  and  feel 
alike.  We  are  men,  and  we  stand  in  the  chamber  of 
death.  Our  friend  of  Biona,  though  he  was  the  first  to 
raise  and  handle  the  body,  from  which  the  others  rather 
shrunk, — and  though  he  examined  the  rigid  clothes  for 
the  articles  which  they  contained,  and  with  our  consent 
took  out  a  knife  and  snuff-box  from  the  pocket,  and  a 
little  treasury  of  mixed  Swiss  and  Piedmontese  small 
coins,  concealed  in  a  waistband  all  entire  and  untouched, 
(by  means  of  which  we  could  identify  the  person  and 
restore  the  money  to  his  friends), — though  he  performed 
all  this  with  seeming  indifference,  Ve  had  no  sooner  left 
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the  spot  than  he  declared  that  he  would  rather  make  a 
circuit  home  by  the  Great  St.  Bernard  than  return  alone 
by  this  spot.  Indeed  it  might  well  require  resolution 
in  a  solitary  man,  with  the  chances  of  weather,  to  pass 
alone  a  col  like  this,  where,  supposing  him  caught  in  a 
tourmente,  it  would  require  no  vivid  sensibility  to  raise 
the  image  of  the  last  sufferer  before  him,  and  hasten  the 
moment  of  despair,  when  the  spirit  yields  to  the  pressure 
of  hunger,  fatigue,  and  bewilderment,  and  subsides  insen- 
sibly into  the  sleep  which  knows  no  waking. 

A  very  little  farther  on  we  found  traces  of  another 
victim,  probably  of  an  earlier  date ; — some  shreds  of 
clothes,  and  fragments  of  a  knapsack ;  but  the  body  had 
disappeared.  Still  lower,  the  remains  of  the  bones  and 
skin  of  two  chamois,  and  near  them  the  complete  bones 
of  a  man.  The  latter  were  arranged  in  a  very  singular 
manner,  nearly  the  whole  skeleton  being  there  in  detached 
bones,  laid  in  order  along  the  ice, — the  skull  lowest, 
next  the  arms  and  ribs,  and  finally  the  bones  of  the 
pelvis,  legs,  and  feet,  disposed  along  the  glacier,  so  that 
the  distance  between  the  head  and  feet  might  be  five 
yards,  a  disposition  certainly  arising  from  some  natural 
cause,  not  very  easy  to  assign. 

The  glacier  now  enters  a  regular  valley,  and  leaves 
the  high  slopes.  It  is  bounded  by  Mont  Collon  on  the 
left,  sweeping  for  some  miles  round  its  base,  and  on  the 
right  by  rugged  cliffs,  chiefly  of  gneiss,  in  which  we  could 
distinctly  see  well  characterised  granitic  veins,  shooting 
in  irregular  zig-zags  through  the  mass.  The  glacier  on 
which  we  now  were  is  the  glacier  of  Arolla,  that  which 
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occupies  the  head  of  the  western  branch  of  the  Vallee 
(TErin.  It  is  very  long.  Probably  we  might  have 
continued  most  easily  all  the  way  along  the  ice  towards 
the  centre  ;  but  our  guide  advised  us  to  follow  the  right 
bank  along  the  moraine,  an  excessively  rough  and 
fatiguing  scramble,  for  a  great  distance,  on  angular 
moving  blocks,  without  a  trace  of  a  path.  This  was 
by  far  the  most  tedious  and  disagreeable  part  of  our  day's 
journey  ;  but  M.  Studer  was  rewarded  by  finding  a 
mixture  of  gabbro  or  diallage  rock,  in  immediate  con- 
nection with  real  granite  and  metamorphic  gneiss,  to 
which  he  attached  considerable  importance. 

The  structure  of  the  glacier  of  Arolla  is  perfectly 
normal,  presenting  bands,  or  veins  nearly  parallel,  and 
vertical  throughout  a  great  part  of  its  length,  which 
sweep  round  in  the  conoidal  forms,  proper,  as  we  have 
seen,  to  the  lower  termination  or  unsupported  part  of  the 
glacier.  The  lower  extremity  is  very  clean,  little  fissured, 
and  has  from  below  a  most  commanding  appearance,  with 
the  majestic  summit  of  Mont  Collpn  towering  up  behind. 
The  frontal  bands  are  very  distinct,  and  even  at  a  dis- 
tance of  a  mile  or  more,  those  very  marked  ones  which, 
in  describing  the  Mer  de  Glace  of  Chamouni,  I  have 
called  "  dirt  bands,"  and  which,  perhaps,  are  the  annual 
rings  or  marks  of  yearly  growth  of  the  glacier,  are  beau^ 
tifully  developed,  and  recur  at  intervals  marked  with 
almost  mathematical  precision. 

The  stream  which  descends  the  valley  rises  from  under 
an  arch  of  ice  at  the  foot  of  the  glacier.  The  bottom 
of  the  valley  is  wide,  gravelly,  and  waste.     A  number 
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of  desolate  and  stunted  pine  trees  occupy  the  western 
bank,  and  seem  chilled  by  the  near  approach  of  the  ice ; 
many  are  dead,  and  some  fallen.  They  serve  to  give  a 
scale  to  the  majestic  scenery  behind.  Their  species  is 
the  pinus  cembra,  the  hardiest  of  their  class  which  grow 
to  any  size  in  Switzerland,  and  they  are  consequently 
to  be  met  with  at  great  elevations.  This  pine  has 
various  names.  In  the  patois  of  Savoy,  and  many  other 
places,  it  is  called  "  Arolla,"  whence  the  name  of  the 
valley  and  glacier.  It  is  also  called  "  Arve,"  and 
"  Zirbelnusskiefer."  It  yields  an  edible  fruit,  and  the 
wood  is  soft  and  well  fitted  for  carving,  for  which  it  is 
preferred,  especially  in  the  Tyrol  and  eastern  Alps. 
This  wood  of  pines  lies  exactly  between  the  foot  of  the 
glacier  of  Arolla  and  a  small  detached  one  descending 
from  the  mountain  called  Pigno  d'Arolla,  a  summit  on 
the  western  side  of  the  great  glacier. 

I  ought  to  have  mentioned,  that  in  quitting  the 
northern  foot  of  Mont  Collon,  during  our  descent,  we 
left  upon  our  left  hand  a  great  tributary  glacier,  steep  and 
difficult  of  access,  which  separates  the  Mont  Collon  from 
the  Pigno  d' Arolla,  and  which  may  possibly  communicate 
with  the  icy  mountain  of  Chermontane,  beyond  the  head 
of  the  valley  of  Heremence.  We  staid  some  time  to  con- 
template the  wonderful  majesty  of  the  scene,  of  which  I 
made  a  sketch,  and  we  then  proceeded  down  the  valley. 

The  chalets  of  Arolla  were  a  little  way  lower, 
across  the  torrent  on  our  left,  and  the  shepherd  who 
kept  them,  perceiving  the  unusual  sight  of  visitors, 
came  down  to  meet  us,  and  courteously  invited  us  to 
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rest  ourselves,  which,  as  the  day  was  not  too  far  ad- 
vanced, and  the  way  was  now  plain,  we  willingly  did, 
and  partook  of  his  cheese  and  hard  bread,  with  excellent 
butter.  The  chalets  had  even  a  finer  view  of  the 
glacier  than  that  which  we  had  quitted,  and  thus  look- 
ing in  front  of  it,  I  saw  very  plainly  the  succession  of 
structural  bands  disposed  with  the  remarkable  regularity 
already  alluded  to.  One  of  our  first  inquiries  was  con- 
nected with  the  fate  of  the  unfortunate  men  whose 
relics  we  had  observed  ;  and  it  appeared  that  our  en- 
tertainer, Pralong  by  name,  had  himself  been  one  of  the 
party  to  which  the  most  recently  deceased  of  these  men 
belonged.  They  had  started  in  the  end  of  October  last 
year  (1841)  to  cross  the  col  into  Piedmont,  in  all  twelve 
men  ;  but  being  overtaken  by  a  tremendous  storm,  they 
at  length  resolved  to  return  ;  but  too  late  for  three  of 
their  number,  who,  worn  out  with  fatigue,  and  benumbed 
with  cold,  were  left  behind, — the  imperious  calls  of  self- 
preservation  requiring  their  abandonment.  Our  in- 
formant assured  us,  that  he  himself  was  the  last  to  quit 
these  unfortunate  men  in  succession,  when  every  effort 
to  stimulate  or  assist  them  had  been  tried  in  vain.  We 
understood  that  two  of  the  bodies  had  already  been 
recovered ;  the  third  was,  no  doubt,  the  one  that  we 
first  saw.  The  articles  which  Biona  had  taken  from 
the  body  were  afterwards  recognised  in  E  vol  en  a,  and 
the  money  (which  did  not  amount  to  more  than  three 
or  four  French  francs)  was  faithfully  paid  over  to  the 
cure,  and  measures  were  taken  to  have  the  body 
brought  down  for  interment. 
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Our  new  acquaintance  of  Arolla  gave  us  other  infor- 
mation, which  interested  me  as  much.  Having  com- 
plimented us  on  the  successful  passage  we  had  made, 
he  asked  us  if  we  were  not  desirous  of  attempting  the 
more  arduous  passage  from  Evolena  to  Zermatt,  which, 
he  assured  us,  that  he  and  his  father  had  more  than 
once  performed,  and  that  they  were  indeed  the  only 
persons  in  the  valley  who  had  done  so.  Now  this  pas- 
sage had  long  piqued  my  curiosity,  having  a  sort  of 
romantic  interest,  which  attaches  to  what  has  been  so 
seldom  performed,  as  to  render  its  possibility  almost 
fabulous.  It  was  certain  that  it  must  carry  the  tra- 
veller amongst  some  of  the  highest  and  most  majestic 
peaks  of  this  almost  unknown  district.  Its  elevation 
and  character  I  had  already  studied  in  1841  from  the 
side  of  Zermatt,  and  had  conceived  the  most  lively 
curiosity  to  traverse  these  glaciers,  and  to  ascertain  the 
relations  of  a  group  of  mountains  13  and  14,000  feet 
high,  some  of  which  are  scarcely  indicated  on  several 
of  the  latest  maps.  My  great  doubt  had  been  as  to 
the  possibility  of  finding  any  guide  in  Evolena,  and 
therefore,  that  the  first  man  whom  we  met  with  in  the 
valley  should  be  the  very  person  who,  I  knew  from 
Frobel's  work,  was  reported  to  have  some  personal 
knowledge  of  this  celebrated  pass,  seemed  a  piece  of 
good  fortune  not  to  be  lightly  thrown  away.  After  a 
short  consultation  with  M.  Studer,  I  found  that  the 
heavy  marching  trim  of  the  worthy  Klaus,  and  his  own 
wish  to  visit  the  valley  of  Anniviers,  would  prevent 
him  from  undertaking  this  journey,  although  we  were 
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both  eventually  bound  for  Zermatt ;  therefore  after  a 
few  minutes'  arrangement  I  determined  my  plan, 
engaged  Pralong  to  come  down  to  Evolena  next  morn- 
ing, and  thence  start  with  me  in  the  afternoon  for  the 
foot  of  the  Ferpecle  Glacier,  where  we  might  sleep,  and 
attempt  the  passage  the  following  day.  Pralong  desired 
nothing  better,  and  we  soon  started  for  Evolena.  The 
walk  to  Hauderes,  where  the  valley  of  Arolla  joins  that 
of  Ferpecle,  the  union  of  the  two  forming  the  Vallee 
d'Erin,  was  very  agreeable,  and  at  times  beautiful.  At 
the  hamlet  of  Chatorma  we  noticed  striated  and  polished 
rocks,  of  which,  as  has  been  already  said,  we  saw  none 
in  the  Val  Pelline.  Below  St.  Barthelemi  the  way 
becomes  steep,  the  torrent  descends  in  rapids,  and  the 
banks  are  clothed  with  larch  and  pine  wood ;  the 
ravine  is  altogether  grand  and  picturesque.  We  then 
came  to  steep  watered  meadows,  and  at  length,  cross- 
ing first  one  stream  and  then  another,  we  arrived  at 
the  hamlet  of  Hauderes.  Half  an  hour,  which  seemed 
a  tedious  while,  over  a  fertile  flat,  divided  into  grass 
fields,  and  thickly  studded  with  barns,  brought  us  to 
the  capital  of  the  valley,  the  village  of  Evolena,  which 
seemed  to  us  the  largest  place  we  had  seen  for  some 
time.  A  nearer  approach  shewed  that  the  houses, 
which  looked  so  imposing  at  a  distance,  were  built  of 
logs,  and  had  dark  and  uninviting  exteriors.  But 
when  we  came  to  seek  for  accommodation,  we  found 
every  anticipation  we  could  possibly  have  made  of  dis- 
comfort and  privation  much  exceeded. 


CHAPTEE  X. 

FROM  EVOLENA  IN  THE  VALLEY  OF  ERIN  TO 
ZERMATT  IN  THE  YALLEY  OF  ST.  NICOLAS, 
BY  THE  GLACIERS  OF  FERPECLE  AND  ZMUTT. 

A  Night  at  Evolena — Wretched  Accommodation — Departure  for 
Abricolla — Aspect  of  the  Glacier  of  Ferpecle — A  Night  in 
the  Chalets — Ascent  of  the  Glacier — The  Motta  Rotta — The 
Stockhorn — Magnificent  View  of  Monte  Rosa  and  Mont  Cer- 
vin — Dangerous  Descent — Precipices — The  Bergschrund— 
Praloiig  Returns — The  Glacier  of  Zmutt — Structure  of  the 
Mont  Cervin — Arrival  at  Zermatt. 

We  knew  too  well  what  accommodation  might  be 
expected  even  in  the  capital  of  a  remote  Valaisan 
valley  to  anticipate  any  luxuries  at  Evolena.  Indeed, 
M.  Studer  had  already  been  there  the  previous  year, 
and  having  lodged  with  the  cure,  forewarned  me  that 
our  accommodation  would  not  be  splendid.  A  change 
had,  however,  occurred  in  the  establishment  of  the 
"  Pfarrhaus"  since  1841,  by  the  introduction  of  the 
cure's  sister,  who  usually  lived  at  Sion,  a  person  of 
ungovernable  temper  and  rude  manners,  who  seemed  to 
find  pleasure  in  the  arrival  of  strangers  only  as  fresh 
subjects  whereon  to  vent  her  spleen,  and  to  show  how 
heartily  she  despised  the  inhabitants  of  her  brother's 
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parish  compared  to  the  aristocratic  burghers  of  the 
decayed  town  of  Sion.  Had  this  been  all,  and  had 
our  corporeal  wants  been  reasonably  attended  to,  we 
might  have  forgotten  the  ill-nature  of  expressions 
directed  at  random  against  ourselves  and  all  mankind ; 
but  we  experienced  the  greatest  difficulty  not  only  in 
procuring  anything  to  eat,  but  even  in  being  allowed  to 
cook  our  own  provisions.  The  cure,  a  timid  worldly 
man,  gave  us  no  comfort,  and  exercised  no  hospitality, 
evidently  regarding  our  visit  as  an  intrusion.  Indeed, 
jaded  by  a  fatiguing  journey,  without  any  prospect  of 
beds,  (for  we  had  been  told  at  once  that  we  could  not 
lodge  in  the  cure,)  we  wished  ourselves  a  hundred 
times,  in  the  course  of  the  evening,  at  the  deserted 
chalets  of  Prarayon,  where  we  had  spent  the  former 
night ;  whilst  the  amiable  family  of  A at  Val  Pel- 
line  seemed,  by  contrast,  to  belong  to  another  race  of 
beings.  *  The  faithful  Klaus,  too,  had  been  taken 
unwell  during  the  latter  part  of  the  day;  but  there 
was  no  alternative  but  to  sit  round  a  table,  attired  as 
we  were,  for  two  hours,  before  a  soup,  prepared  with 
our  own  rice,  was  presented  to  us.  At  a  late  hour  in 
the  evening  we  were  told  that  one  bed  could  be  had  in 
the  village  ;  we  gladly  left  the  Pfarrhaus,  shaking  the 
dust  from  our  feet,  and  went  to  the  destined  lodging, 
where  we  found  civil,  and  tolerably  cleanly  people, 
whose  jargon,  however,  it  was  quite  impossible  to 
understand.  There  was  actually  but  one  spare  bed  in 
the  whole  village.  We  drew  lots  for  the  prize,  which 
fell  to  me.    It  was  clean,  though  neither  soft  nor  even ; 
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but  between  two  such  journeys  as  I  was  undertaking, 
even  to  undress  was  a  luxury,  and  I  slept  till  late  next 
morning,  when  I  was  awakened  by  M.  Studer  entering. 
Where  he  had  slept  never  transpired.  He  had,  how- 
ever, spent  a  night  of  misery,  and  came  to  communicate 
his  intention  of  departing  immediately  for  the  Val 
d'Anniviers,  instead  of  passing  the  day  in  the  neigh- 
bourhood of  Evolena,  as  he  had  intended.  I  could  not 
gainsay  the  propriety  of  his  determination,  although 
sorry  to  part.  He  left  shortly  afterwards,  and  we  agreed 
to  meet  at  Zermatt, — he  going  by  Visp,  I  by  Ferpecle. 
Before  I  had  finished  dressing,  our  worthy  guide 
from  Val  Pelline  came  to  bid  me  adieu.  During  the 
latter  part  of  our  yesterday's  walk  we  had  become  well 
acquainted,  and  his  simplicity  of  character  had  touched 
us  both.  He  had  more  than  once  expressed  a  wish  to 
accompany  us  farther,  as  well  as  to  avoid  returning  to 
his  own  country  the  same  way.  He  urged  nothing  of 
the  kind  now,  but  quietly  bid  me  good-bye  and  took 
the  road  to  Hauderes.  When  I  saw  him  fairly  gone,  I 
could  not  but  regret  having  parted  with  him  so  easily. 
I  thought  that  he  might  be  very  useful  in  the  more 
difficult  journey  which  awaited  me,  my  own  servant 
being  inexperienced,  and  the  guide  of  Arolla,  though 
he  promised  well,  being  quite  unknown  to  me.  I 
therefore  ran  after  "1'  habit  rouge, "  and  asked  if  he 
would  accompany  me  to  Zermatt,  and  return  home  by 
the  Val  Tournanche  in  Italy.  To  this  he  at  once 
assented.  There  was  no  bargaining  or  hesitation,  and 
he  turned  back  with  me. 
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In  the  forenoon,  Pralong  joined  me  according  to  pro- 
mise. Having  first  dined,  I  started  with  my  three  men 
about  two  o'clock,  with  very  fine  weather,  intending  to 
sleep  at  the  last  chalets  of  Perpecle,  and  to  cross  the 
glacier  the  following  morning.  Before  quitting  Evolena 
I  will  say  a  few  words  respecting  the  valleys  of  which 
it  is  the  centre  and  capital. 

The  group  of  valleys  of  which  we  speak,  and  of 
which  Erin  is  the  chief,  is  situated  between  the  Ehone 
and  the  great  chain  of  Alps.  Their  openings  into  the 
valley  of  the  Ehone  are  so  small  and  unconspicuous 
that  they  are  passed  unnoticed  by  the  traveller,  rolling 
along  in  his  private  carriage,  or  that  of  the  Simplon 
courier,  almost  without  perceiving  their  existence  ;  yet 
opposite  to  three  well  known  stages  on  that  road,  Sion, 
Sierre,  and  Tourtemagne,  three  several  valleys  proceed, 
the  Val  d'Erin,  or  d'Herens,  (Eringer  Thai),  the  Val 
d'Anniviers  (Einfischthal),  and  the  Vallee  de  Tourte- 
magne (Turtmanthal).  Their  magnitude  and  impor- 
tance are  in  the  order  just  stated.  The  Val  d'Erin 
divides  into  two  branches,  the  valley  of  Evolena  and 
that  of  Heremence,  both  of  which  terminate  in  great 
glaciers — to  wit,  the  glaciers  of  Ferpecle,  Arolla,  and 
Lenaret.  The  Val  d'Anniviers  divides  into  the  Val  de 
Torrent  and  Val  de  Zinal,  with  glaciers  of  the  same 
names.  The  valley  of  Tourtemagne  is  uninhabited, 
except  in  summer,  and  terminates  in  a  glacier  at  the 
foot  of  the  Weisshorn. 

These  valleys  have  not  only  been  hitherto  unfre- 
quented by  tourists,  but  are  almost  unknown  even  to 
travellers   (to  make  a   distinction   commonly  and    not 
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unjustly  drawn  in  Switzerland).  De  Saussure  says 
nothing  of  them.  Bourrit  speaks  of  them  so  slightly 
that  it  may  be  doubted  whether  he  ever  was  even  so  . 
far  as  Evolena.  Ebel  mentions  them  only  to  acknow- 
ledge his  want  of  information,  and  Simond  is  silent 
alike  on  their  history  and  existence.  Even  at  the 
time  I  am  describing,  although  it  was  past  the  middle 
of  August,  the  cure  informed  us  that  we  were  the  only 
strangers  who  had  yet  appeared  that  season  at  Evolena. 
A  pleasant  little  work,  by  Frobel,  entitled,  "  Reise  in 
die  weniger  bekannten  Thaler  auf  der  Nordseite  der 
Penninischen  Alpen,"*  has  given  the  first  and  only 
detailed  account  of  them  worth  notice,  and  even  his 
visit  was  one  of  but  a  very  few  days,  and  directed  only 
to  the  more  accessible  points.  His  work  is  valuable 
from  an  improved  map  which  it  contains  (upon  which 
the  index  map  in  this  work  is  partly  founded),  and 
which  corrects  many  of  the  almost  incredible  errors  of 
the  best  executed  maps  before  that  time,  such  as  those 
of  Weiss,  Keller  and  Worl.  I  should  add,  that  a 
work  published  at  Basel,  also  in  1840,  by  Engelhardt, 
under  the  tittle  of  "  Natur  schilderungen  der  hochsten 
Schweitzer  Alpen,"  gives  some  account  of  these  valleys, 
and  confirms  the  unanimous  testimony  of  travellers 
respecting  the  discomfort  and  incivility  experienced  at 
Evolena. -j- 

It  seems  to  be  admitted  by  all  who  have  mentioned 

*  Berlin,  1840. 
f  MM.  Ulrich  and  Gustav  Studer  have  more  recently  pub- 
lished the  results  of  their  journeys  through  these  valleys,  though 
not,  I  believe,  in  a  separate  form  (1854). 
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these  valleys  that  their  population  is  of  a  distinct  race 
from  their  Swiss  neighbours.  Very  different  origins 
have  been  assigned  to  them, — that  they  came  from  the 
east,  and  were  originally  tribes  of  Huns  and  Alani,  and 
that  they  settled  here  in  the  fifth  century,  is  the  most 
prevalent  theory ;  others  pronounced  them  to  be 
Saracenic,  dating  from  the  ninth  century,  whilst  Frobel 
inclines  (chiefly  upon  etymological  grounds,  not  perhaps 
very  conclusive)  to  consider  them  a  Celtic  race.  That 
they  lived  in  a  very  independent  manner,  were  heathens 
long  after  the  conversion  of  their  neighbours,  became 
subject  to  the  Bishop  of  Sion,  and  were  christianized 
by  his  missionaries,  is  confidently  stated.  In  modern 
times  we  know  that  they  have  shewn  a  spirit  of  stubborn 
independence,  and  resisted,  in  their  unapproachable 
fastnesses,  the  incursions  of  the  French  armies,  at  a 
time  when  the  rest  of  the  Vallais  had  submitted  to  the 
yoke  of  Bonaparte. 

Their  character  does  not  appear  to  differ  much  from 
that  of  the  Vallaisans,  or,  indeed,  of  the  Swiss  generally. 
Their  hospitality,  according  to  Frobel,  is  seldom  dis- 
interested, and  an  intense  love  of  money  predominates 
in  all  their  transactions.  A  dollar  which  once  finds  its 
way  to  Erin  is  never  changed,  and  never  comes  forth 
again.  This  feature,  supposed  generally  to  be  an 
imported  vice,  conspicuous  only  on  the  great  and 
frequented  roads,  is,  therefore,  not  merely  the  result  of 
English  folly  and  extravagance  ;  and  my  experience  in 
other  remote  places  confirms  the  opinion.  The  cha- 
racter of  the  people  is,  farther,  according  to  the  same 
writer,  stiff  and  pedantic,  not  unfrequently  producing 
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a  ludicrous  appearance  of  self-importance  amidst  an  utter 
neglect  of  the  common  comforts  and  almost  decencies 
of  life.  Their  food  is  not  only  coarse,  but  scanty,  and 
even  unwholesome ;  their  houses  and  apartments  are 
amongst  the  worst  in  the  Alps  :  cleanliness  is  not 
amongst  their  virtues.  Much  of  this  may  be  traced  to 
laziness,  which  Frobel  says  is  the  prevailing  vice  : 
mules  are  abundant  for  country  uses,  and  no  man  walks 
who  can  possibly  ride  (even  second)  on  a  mule ;  still 
less  will  any  one  carry  a  common  knapsack  without 
complaint.  Klaus's  hotte  was  the  wonder  of  all  who 
met  us.  Frobel  has,  indeed,  said  so  much  about  the 
impossibility  of  obtaining  good  guides  in  Evolena,* 
that  I  had  despaired  of  undertaking  any  considerable 
expedition,  but  Pralong  seemed  to  be  rather  an  ex- 
ception to  the  usual  character,  being  active,  civil,  and 
far  from  exacting;  he  also  displayed,  on  the  whole, 
much  personal  courage  and  resolution. 

The  language  is  barbarous,  but  I  doubt  whether  it 
is  more  so,  or  more  decidedly  national  than  in  many 
other  remote  valleys  of  the  Alps.  The  word  u  flathig ,J 
for  cleanly,  which  Frobel  has  mentioned  as  distinctive, 
I  have  heard  in  the  valley  of  Saas,  where  the  population 
is,  I  believe,  purely  German.  The  name  Evolena  is 
said  to  mean,  in  the  native  dialect,  u  tepid  water,"  and 
may  be  derived  from  a  number  of  very  beautiful  springs, 
which  rise  from  the  fallen  debris  at  the  foot  of  the 

*  "  Die  Manner  von  Evolena  sind  schlechte  Bergleute." 
"  Zehn  bis  funfzehn  Pfund  auf  den  Riicken  zu  haben  ist  einem 
Manne  von  Evolena  eine  unertraglicbe  Unbequemchkeit,"  p.  91. 

o 
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mountain  slope  immediately  behind  the  town.  Bovgne, 
means  brook  ;  biegno,  glacier,  and  pigno,  mountain  top, 
which  last  Frobel  says  is  synonymous  with  the  Spanish 
penon,  the  French  pignon,  the  mons  penninus  of  the 
Romans,  and  the  Gaelic  bein. 

These  valleys,  notwithstanding  the  seeming  poverty 
of  their  inhabitants,  annually  export  a  great  deal  of 
produce.  Evolena  is  eight  hours7  distant  from  Sion. 
Its  neighbourhood  presents  a  very  lively  and  fertile 
appearance,  the  valley  being  broad  and  well  watered, 
covered  with  pasture,  and  studded  with  barns  and 
chalets  up  to  a  great  height  on  both  sides  ;  for  although 
the  secondary  ranges,  those  which  divide  Erin  from 
Heremence  and  Anniviers,  are  of  considerable  height, 
and  of  a  fatiguing  nature  to  climb,  as  those  who  have 
passed  testify,  they  are  fertile  and  grassy,  affording 
excellent  pasture.  The  cheerful  appearance  is  indeed 
diminished  when  we  approach  and  find  what  seem  to  be 
villages  to  be  mere  barns,  or  rather  hay-lofts,  without 
a  single  inmate,  and  when,  in  the  inhabited  places,  we 
find  so  much  want  of  comfort  and  cleanliness.  But  as 
I  have  said,  the  exports  of  dairy  produce  to  the  low 
country  are  large,  and  probably  very  greatly  exceed 
the  imports,  although  these  must  include  most  of  what 
are  commonly  considered  as  the  necessaries  of  life. 

Besides  the  natural  entrances  to  these  valleys  from 
the  valley  of  the  Rhone,  which,  as  we  have  said,  are 
narrow  and  unconspicuous,  there  are  various  passes  to 
and  from  the  higher  parts  of  these  valleys.  In  former 
times,  the    glaciers   were,  as  we  have  also  seen,  un- 
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doubtedly  much  more  accessible,  and  even  the  pass  to 
Zermatt  seems  at  one  time,  like  the  Col  du  Geant,  to 
have  been  frequently  used.  From  Heremence,  there  is 
said  to  exist  a  passage  to  the  glacier  of  Chermontane, 
which  may  have  been  in  the  direction  which  we  saw  in 
crossing  the  Col  de  Fenetre.  There  is  also  a  long  pass, 
but  not  over  ice,  into  the  Val  de  Bagnes,  below  Mont 
Pleureur,  which  M.  Studer  crossed  in  1841.  From 
Anniviers,  it  is  very  doubtful  whether  any  glacier-pass 
exists  ;  but  from  Tourtemagne,  which  is  a  valley  in- 
habited only  in  summer,  it  is  possible  to  cross  the 
northern  part  of  the  Weisshorn  into  the  valley  of  St. 
Nicolas  above  Stalden. 

But  to  resume  our  journey.  Having  quitted  Evolena 
at  2  p.m.,*  I  walked  to  Handeres,  where  my  guide,  Jean 
Pralong,  lived.  This  village  is  at  the  junction  of  the 
two  Borgnes,  three  miles  above  Evolena.  It  was  nearly 
deserted.  Pralong  took  the  key  of  his  house  from  under 
a .  stone,  and  invited  me  into  it.  The  entrance  was 
rude  and  ill-furnished,  the  light  and  air  coming  in  on 
all  hands  ;  but  he  conducted  me  up  a  trap-stair  to  a  very 
tolerable  apartment,  with  clean-looking  beds,  which  we 
should  have  envied  the  night  before.  He  offered  me 
wine,  and  took  a  supply  himself  for  the  journey,  candles 
for  our  use  at  night,  and  various  other  articles,  including 
a  rope  to  be  used  on  the  glacier.  We  then  started, 
and  followed  the  east  side  of  the  eastern  rivulet,  that 

*  The  height  of  Evolena  is  4532  English  feet  above  the  sea 
by  M.  Studer' s  observation  compared  with  the  barometers  at 
Geneva  and  St.  Bernard. 


212        EVOLENA  TO  ZERMATT  BY  THE  COL  DTERXN. 

descending  from  the  glacier  of  Ferpdcle.  We  followed 
narrow  water- courses  to  abridge  our  way,  and  during 
our  ascent  I  was  surprised  to  notice  the  oriental  plane- 
tree  and  the  currant  both  growing  wild.  The  rocks 
exhibit  traces  of  glacier  friction,  but  neither  here  nor  in 
the  other  branch  of  the  valley  towards  Arolla  are  the 
transported  blocks  numerous. 

After  two  hours'  walk  from  Evolena,  we  reached  the 
chalets  of  Ferpecle,  the  highest  and  only  habitations  of 
this  part  of  the  valley.  Here  we  proposed  to  get  some 
hay  to  form  our  bed  at  night,  which  we  conjectured 
might  be  a  scarce  commodity  at  the  still  higher  station, 
where  we  proposed  sleeping.  But  this  was  not  so  easy 
a  matter,  for  this  seeming  village  contained  not  a  single 
inhabitant ;  the  greater  part  was  composed  merely  of 
hay-lofts,  which,  upon  examination,  proved  to  be  much 
better  secured  than  at  first  sight  seemed  probable.  But 
Pralong  was  not  daunted  by  the  resistance  of  wooden 
bars  and  iron  shackles,  and  my  geological  hammer  was 
unscrupulously  applied  to  obtain  an  entrance  with  the 
deliberate  purpose  of  pillage.  At  length  one  door  was 
forced,  and  a  good  armful  of  dry  clean  hay  was  secured 
and  carried  off,  and  all  else  replaced  as  before.  We 
had  now  the  lower  end  of  the  glacier  of  Ferpecle 
immediately  before  us.  The  valley  is  very  deep,  and 
the  scene  solitary  and  striking,  but  it  is  impossible  to 
form  here  any  idea  of  the  extent  of  the  ice.  Keeping 
always  to  the  left,  we  began  a  smart  ascent  at  first  over 
the  moraine  of  the  glacier,  which  here  as  elsewhere  seems 
to  have  retreated  of  late  years.     At  length  we  gained 
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a  better  path,  traversing  high  pastures,  and  crossing  the 
beds  of  several  vast  torrents.  Having  now  got  con- 
siderably above  the  ice,  we  advanced  nearly  on  a  level. 
We  also  saw  rising  beyond,  groups  of  jagged  summits, 
which  separate  the  glaciers  of  Ferpecle  and  Arolla,  of 
which  the  most  conspicuous  is  a  sharp  pinnacle  called 
Aiguille  de  Za.  These  terminate  towards  the  great 
chain  in  a  range  called  the  Dents  des  Bouquetins.  This 
led  us  to  speak  of  those  animals,  and  I  asked  Pralong 
whether  any  were  ever  seen.  He  replied  that  they  had 
long  disappeared,  and  that  the  story  went  that  long  ago 
the  government  of  the  Vallais,  desirous  to  preserve  the 
race,  declared  the  shooting  of  a  Bouquetin  to  be  a 
capital  offence,  from  which  time  not  one  of  these  animals 
has  been  seen, — a  practical  proof,  he  probably  meant  to 
infer,  of  the  impotence  of  extreme  legislation.  He  also 
began  spontaneously  to  talk  about  the  glaciers,  and  the 
cause  of  their  motion,  and  put  several  very  pertinent 
questions.  Amongst  other  things,  he  affirmed  distinctly, 
that  the  glaciers  advance  indifferently  in  summer  and  in 
winter,  and  even  that  if  the  lower  extremity  be  dimi- 
nishing, it  continues  to  do  so — if  advancing,  to  advance 
also — in  winter  as  in  summer. 

As  the  evening  fell  we  gradually  approached — by  a 
path  which  certainly  seemed  to  lead  to  no  human  habi- 
tation, but  to  an  endless  wilderness  of  ice  and  rocks — 
the  chalets  of  Abricolla,  which  we  reached  in  an  hour 
and  a  half  from  the  chalets  of  Ferpecle.  The  first 
symptoms  of  human  art  were  two  pyramids  of  stone 
(hommes  de  pierre,  as  they  are  generally  called),  which 
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directed  us  from  a  distance ;  then  two  stone  huts  near 
together,  and  one  or  two  others  a  little  beyond.  We 
soon  found  that  there  were  inhabitants,  and  we  were 
received  with  simplicity,  and  with  that  composure  and 
seeming  absence  of  curiosity  which  I  have  already 
mentioned  as  remarkable  amongst  the  Pdtres  of  the 
higher  Alps.  A  visit  even  from  Evolena  is  a  rarity,  but 
most  likely  none  of  them  had  before  seen  or  lodged  a 
traveller  and  his  guides,  prepared  to  cross  the  glacier 
to  Zermatt.  Nevertheless,  as  their  reception  was  far 
from  repelling  or  suspicious,  I  was  well  satisfied  with 
their  tranquillity  about  my  concerns  and  objects ;  and 
preparing  my  arrangements  for  the  evening,  I  left  my 
guides,  who  all  spoke  different  native  tongues,  to  sa- 
tisfy, as  best  they  might,  any  latent  curiosity  of  our 
hosts. 

It  was  a  charmiug  evening,  almost  too  mild  to  give 
quite  a  favourable  prognostic  for  the  weather.  After  sun- 
set the  moon,  which  was  almost  full,  rose,  and  threw  her 
light  over  a  scene  not  to  be  surpassed.  These  chalets, 
placed  on  a  broad  glassy  shelf  of  rich  verdure,  over- 
hanging, at  a  height  of  several  hundred  feet,  one  of  the 
noblest  glaciers  in  the  Alps,  are  not  much  less  elevated 
than  the  Convent  of  the  Great  St.  Bernard — a  position 
sufficient  in  most  cases  to  diminish  the  effect  of  the 
higher  summits,  but  which  here  only  increases  it,  so 
stupendous  is  the  scale  of  nature  at  this  spot.  Eising 
abruptly  from  the  glacier,  at  no  great  distance  on  the 
left,  is  the  grand  summit  of  the  Dent  Blanche,  which 
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is  called  Hovenghorn  as  seen  from  Zermatt.  Its  height 
is  probably  unmeasured,  but  is  marked  in  Keller's  map 
13,000  French  feet,  which,  I  believe,  is  rather  under 
the  mark.  To  the  south  the  view  is  bounded  by  the 
ridge  which  I  proposed  passing,  from  which  the  glacier 
descends  in  some  places  very  steeply,  and  with  a  strik- 
ing effect,  breaking  over  a  rock  called  Motta  Eotta, 
which  divides  its  current  for  a  short  space.  To  the 
west  of  this  a  narrow  ridge  of  angular  summits,  very 
abrupt  and  bare,  divides  the  glacier  into  two  distinct 
branches.  This  is  called  the  Mont  Mine,  and  is  reputed 
to  contain  indications  of  ancient  mines.  I  was  sur- 
prised to  learn  that  sheep  are  usually  conveyed  across 
the  glacier  to  graze  upon  what  seems  a  mass  of  broken 
rock.  Between  the  Mont  Mine  and  the  ridge  formerly 
mentioned  as  separating  the  glaciers  of  Arolla  and  Fer- 
pecle,  the  western  branch  of  the  Ferpecle  Glacier  de- 
scends. This  ridge  is  far  higher,  and  more  command- 
ing than  the  Mont  Mine.  It  has  its  origin  at  the 
Dents  des  Bouquetins,  near  the  axis  of  the  chain,  and 
it  descends  to  the  Aiguille  de  Za,  and  continues  to  its 
termination  above  Handeres,  in  the  Dent  de  Visivi. 
From  the  considerable  height  at  which  I  stood,  the 
glacier  was  seen  (in  its  lower  part  at  least)  in  plan, 
and  presented  a  view  of  the  same  description,  but  more 
extensive  and  wild,  than  that  of  the  Mer  de  Glace  from 
the  Montanvert.  As  now  seen  by  moonlight,  its  ap- 
pearance was  indescribably  grand  and  peaceful,  and  I 
stood  long  in  fixed  admiration  of  the  scene,  the  most 
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striking  of  its  kind  which  I  have  witnessed,  unless, 
perhaps,  I  were  to  except  a  moonlight  walk  over  the 
great  glacier  of  Aletsch  under  very  similar  circum- 
stances. Amongst  other  things,  I  did  not  fail  to  re- 
mark the  wave-like  bands,  or  "  dirt  beds/7  at  regular 
intervals  on  the  surface  of  the  glacier,  in  precise  corre- 
spondence with  what  I  had  observed  at  Chamouni  from 
the  Charmoz.  Here  they  were,  if  possible,  more  strik- 
ing, more  numerous,  and  not  less  regular.  Instead  of 
18  bands,  I  here  counted  30  at  intervals  sensibly  equal, 
and  in  forms  like  those  figured  on  the  map  of  the  Mer 
de  Glace.  The  moonlight  was  very  favourable  to  this 
observation. 

I  soon  after  returned  to  the  hut  to  supper.  As 
might  be  expected,  the  cheer  was  not  great,  but  cheer- 
fully given.  There  could  not  be  much  less  comfort 
than  at  Evolena;  but  it  was  at  least  freely  offered. 
There  was  no  temptation  to  prolong  a  stay  within  doors, 
unless  to  sleep.  I  retired  early  with  my  guides  to  the 
lodging  prepared  for  us  with  the  aid  of  the  hay  which 
we  had  brought.  It  was  a  small  shed,  about  six  feet 
square,  and  four  high,  attached  to  the  principal  hut, 
entered  by  a  doorway  through  which  one  could  creep 
with  difficulty,  and  which  was  shut  up  with  a  piece  of 
cloth.  I  was  placed  next  the  wall,  and  the  others  slept 
beside  me.  The  shepherds  themselves  slept  in  a  se- 
parate hut  a  little  way  removed.  Before  we  went  to 
rest,  it  was  agreed  that  they  should  call  us  at  3  a.m., 
that  we  might  be  on  foot  before  day,  for  all  reports 
agreed,  that  whatever  might  be  the  difficulties  of  the 
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journey,  it  was,  at  least,  a  very  long  one.  In  order  to 
awaken  us  at  the  right  time,  they  begged  to  have  my 
watch  with  them  for  the  night,  a  request  which,  in  some 
other  countries,  might  have  been  suspicious  (it  was  a 
valuable  gold  chronometer),  but  which  here  I  granted 
as  readily  as  it  was  undoubtingly  asked.  As  we  lay 
down  I  was  struck  by  the  conduct  of  Pralong,  who  knelt 
down  on  the  hay  and  said  his  prayers  shortly,  and  with- 
out form  or  pretension  of  any  kind ;  and  we  had  not 
been  long  composed  to  rest,  before  we  heard  a  solemn, 
and  not  unmusical  voice  proceeding  from  the  neighbour- 
ing apartment.  On  enquiry  of  Pralong,  I  found  that 
the  practice  of  evening  prayer  is  kept  up  amongst  the 
assembled  shepherds;  a  rare  but  touching  solemnity 
amongst  men  of  the  common  ranks, — for  no  women 
usually  live  in  the  higher  chalets, — separated  during  so 
large  a  part  of  the  year  from  the  means  of  public  wor- 
ship. 

I  passed  a  sleepless,  though  far  from  an  uncomfortable 
night.  Pralong  had  spoken  doubtingly  of  the  weather 
in  the  evening,  and  I  well  knew  that  anything  like  un- 
certainty in  that  respect  could  not  be  hazarded  on  such 
an  expedition,  for  which  I  felt  more  and  more  disposed 
as  I  got  better  acquainted  with  the  scenery  of  this  inte- 
resting chain.  Every  change  of  direction  of  the 
moon's  rays  falling  through  the  open  walls  and  roof  of 
our  shelter  I  mistook  for  a  cloud,  and  felt  fresh  anxiety 
lest  the  hour  of  rising  should  be  overpast,  as  it  had 
been  at  Prarayon.  I  was  up  before  the  rest,  and  whilst 
the  stars  were  shining  bright,  the  moon  having  set,  I 
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performed  my  hasty  toilet.  It  was  some  time  before 
breakfast  could  be  got  ready,  and,  as  usual,  an  hour 
and  a  quarter  elapsed  before  we  were  fairly  under  way, 
exactly  at  a  quarter  to  five. 

It  may  not  be  out  of  place  to  mention  here  what 
was  known  respecting  this  pass,  which  has  remained 
less  celebrated  than  the  Col  du  Geant,  or  the  Strahleck 
(both  of  which  it  exceeds  in  height),  because  the  valleys 
between  which  it  communicates  are,  I  believe,  little 
known.  I  first  heard  of  it  from  a  guide  at  Zermatt, 
Peter  Damatter,  who  told  me,  in  1841,  that  he  had 
passed  it,  and  that  the  town  of  Sion  was  visible  from 
the  top.  He  represented  the  distance  as  excessively 
great,  so  as  with  difficulty  to  be  accomplished  in  a  day. 
Venetz,  the  able  engineer  of  the  Vallais  (to  which 
canton  this  country  belongs),  wrote,  in  1833,  that  this 
pass  was  so  dangerous  that  he  had  never  known  but 
one  man  who  had  accomplished  it  ;*  whilst  he  mentions 
it  as  a  proof  of  the  great  increase  of  the  glaciers  in  mo- 
dern times,  that  formerly  it  was  in  considerable  use, 
and  certainly,  for  the  rare  occasions  that  any  one  may 
be  supposed  to  have  business  between  Evolena  and  Zer- 
matt, the  circuit  of  three  or  four  tedious  days'  journey 
by  Sion  and  Visp  is  by  no  means  cheering.  Frobel 
mentions,  that  some  years  before  he  wrote,  several  gen- 
tlemen of  Sion  effected  the  passage  under  perilous  cir- 
cumstances, having  passed  the  entire  day,  from  two  in 

*  Memoire  sur  de  la  Variation  de  Temperature  dans  les  Alps  de 
la  Suisse,  p.  7.  I  quote  from  a  citation,  not  having  the  original 
by  me. 
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the  morning  until  evening  dusk,  between  the  last 
chalets  of  Ferpecle,  and  the  first  of  Zmutt.*  Making 
all  customary  allowance  for  exaggeration,  I  had  good 
reason  to  take  all  precautions,  and  to  start  with  the 
early  dawn ;  indeed  we  were  scarcely  off  when  Pralong 
intimated  that  he  feared  we  were  already  somewhat  too 
late. 

It  will  be  recollected  that,  besides  Pralong,  the  guide 
of  Evolena,  I  had  the  trusty  Biona  of  Val  Biona,  and 
Tairraz  of  Chamouni,  as  my  attendants.  The  provisions, 
and  my  personal  effects,  made  a  burden  so  light  for 
each,  that  even  an  Eringer  could  not  reasonably  com- 
plain ;  and  taking  leave  of  our  hosts  with  thanks  and 
remuneration,  we  hastened  at  a  good  pace  to  gain  the 
glacier.  But  this  was  not  the  work  of  a  moment.  I 
have  already  said  that  the  chalets  of  Abricolla  stand  on 
n  shelf  many  hundred  feet  above  the  glacier ;  and,  what 
is  always  disagreeable,  our  first  step  to  mounting  was  a 
steep  and  uncomfortable  descent.  We  had  not  left  the 
chalets  ten  minutes  when  we  found  a  foaming  torrent 
to  be  crossed.  Now,  a  plunge  up  to  the  knees  in  a 
river  even  ice-cold  is  a  trifle  in  ordinary  travelling,  and 
might  be  considered  a  refreshing  commencement  of  a 
long  day's  walk ;  but  when  that  walk  is  to  be  of  ten 
or  twelve  hours  on  a  glacier,  and  over  snows  11,000  or 

*  u  Die  Angaben  liber  die  Gangbarkeit  dieses  Passes  sind  sehr 
verschieden.  Wie  bei  aller  Gletscherpassen  wird  auch  hier  alles 
vom  Jahrgange  und  von  der  Witterung  abhangen.  Der  Herr 
Domherr  Berchto-ld  in  Sitten  welcher  icb  iiber  denselben  befragte 
bemerkte  mir,  es  sey  in  jedem  Falle  '  ein  Aventure,'  uber  ihn  zu 
geben.'' — Frobel,  p.  73. 
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12,000  feet  high,  such  a  freak  might  endanger  life  or 
limb.  Accordingly,  while  Pralong  and  Biona  spluttered 
through,  I  sought  an  easier  passage  higher  up,  which 
I  at  length  found,  and  was  followed  by  the  wary  Savoy- 
ard. Without  difficulties  worth  mentioning  we  gained 
the  surface  of  the  ice,  having  lost,  however,  in  level,  a 
height  of  perhaps  1000  feet;  we  then  patiently  and 
warily  proceeded  on  our  march, — 

To  climb  steep  hills 
Requires  slow  pace  at  first :     Anger  is  like 
A  full  hot  horse,  who,  being  allowed  his  way, 
Self-mettle  tires  him. 

But  an  unlooked  for  interruption  occurred.  My 
guides  were  all  seized  with  sickness  within  a  few  minutes 
of  one  another.  Their  breakfast  (boiled  milk)  had 
probably  been  prepared  in  a  copper  vessel,  not  cleaned 
overnight ;  and  though  all  hardy  men,  with  robust  sto- 
machs, and  accustomed  to  the  universal  milk  diet  of 
the  Alps,  they  suffered  distressingly  from  the  poison. 
For  myself,  long  experience  had  made  me  almost  wholly 
avoid  these  messes,  and  every  preparation  of  milk.  I 
had  drunk  tea  both  night  and  morning,  prepared  in  my 
portable  boiler,  and  had  filled  my  gourd  with  some  of 
the  same  invaluable  stomachic,  which  I  now  administered 
with  effect  to  Tairraz  and  Biona,  whilst  Pralong  declared 
that  his  casket,  or  keg,  as  it  would  be  called  in  Scotland, 
of  red  wine,  was  worth  all  the  tea  in  the  universe. 
Happily,  I  suffered  no  uneasiness,  and  the  others,  being 
probably  accustomed  to  the  disorder,  made  light  of  it, 
and  gradually  recovered ;  meanwhile  we  pursued  our 
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way.  We  were  now  close  under  the  rocks  which  bordered 
the  glacier  on  our  left,  beneath  the  lofty  peak  of  the 
Dent  Blanche.  Before  us  was  the  Motta  Kotta,  the  rocky 
precipice  already  described  as  rising  through  the  ice. 
At  length  the  glacier  became  much  crevassed,  and  we 
had  a  choice  of  difficulties,  either  to  skirt  the  precipitous 
rocks  on  our  left,  or  to  make  for  the  centre  of  the  glacier 
on  our  right,  with  the  chance  of  crevasses  yet  more  im- 
passable. Pralong,  indeed,  broached  the  notion  of 
attempting  the  ascent  of  the  glacier  between  the  Motta 
Eotta  and  the  Mont  Mine,  which,  he  said,  would  lead 
us  more  directly  to  the  col ;  but  he  did  not  know  that 
such  a  passage  had  been  attempted,  and  as,  upon  ex- 
amination with  the  telescope,  I  perceived  an  enormous 
Berg-Schrund,  or  well-defined  crevasse,  which  separated 
the  higher  summits  from  the  glacier  steep,  I  preferred 
pursuing  the  direction  in  which  he  had  already  passed. 
We  accordingly  made  for  the  rocks,  and  scrambled 
along  and  up  them  for  a  considerable  way.  We  were 
preceded  by  a  whole  troop  of  chamois,  eleven  in  number, 
which  we  startled  upon  the  ice,  and  which  took  imme- 
diately to  the  cliffs.  At  length  it  became  difficult  to 
say  whether  the  rock  or  the  glacier  was  the  more  for- 
midable opponent,  and  we  regained,  with  some  difficulty, 
the  surface  of  the  latter,  being  now  more  than  on  a  level 
with  the  chalets  which  we  had  left. 

The  sun  was  only  now  rising  behind  the  ridge 
of  the  Dent  Blanche,  the  ice  was  still  hard  frozen  and 
slippery.  The  glacier  was  very  steep  and  rugged,  but 
the  crevasses  were  exposed  and  the  walking  was  more 
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difficult  than  dangerous,  although  once  I  was  only  with- 
held by  my  companions  from  slipping  into  a  chasm. 
But  the  snow  line  was  soon  gained,  and  the  surface 
being  still  crisp,  our  footing  was  sure,  and  the  bed  of 
snow  too  thick  to  create  any  risk  from  crevasses.  We 
were  on  the  north  or  shady  exposure,  always  the  easiest 
to  mount,  and  had  a  fatiguing  climb  up  dazzling  snow 
fields,  about  30°  of  elevation  abreast  of  the  Motta  Kotta, 
which  was  on  our  right.  Pralong  took  the  lead  man- 
fully, and  was  now  quite  recovered  from  his  indisposi- 
tion. The  heights  of  the  Motta  Eotta  gained,  the  col 
might  be  said  to  be  reached,  for  although  snow  fields  of 
great  extent  separated  us  from  it,  they  evidently  pre- 
sented no  difficulty.  It  is,  perhaps,  only  in  this  part 
of  the  Alps  that  such  a  prodigious  extent  of  comparative 
table-lands  of  snow  are  to  be  found  at  such  an  elevation. 
New  peaks  began  to  rise  before  us,  and  especially  the 
Mont  Cervin,  or  Matterhorn,  and  the  Dent  d'Erin, 
whilst  to  the  westward,  the  summits  of  Mont  Collon, 
and  the  neighbouring  chains,  peeped  over  the  wilderness 
of  snow  and  ice.  The  col  or  pass  lay  now,  Pralong  told 
me,  considerably  to  the  right,  but  seeing  just  before  us 
a  snowy  summit,  which  alone  concealed  from  us  the 
view  of  Monte  Kosa,  and  the  great  chain  of  Alps  in  that 
direction,  I  proposed,  as  we  had  gained  this  height  at  a 
very  early  hour,  and  with  far  less  difficulty  than  I  ex- 
pected, to  climb  to  the  top  of  it  to  enjoy  the  view.  Now, 
Pralong  was  not  one  of  those  teazing,  pedantic  guides 
who  will  never  listen  to  any  opinion,  and  who  make  it 
a  point  to  thwart  a  proposition  merely  to  show  their- 
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consequence,  the  more  so  if  it  offer  a  chance  of  delay. 
I  liked  him  for  his  confidence  and  good  temper.  He 
admitted  that  a  traveller's  opinion  might  be  taken,  at 
least  as  to  the  course  which  would  please  him  best ; 
accordingly,  we  walked  right  over  towards  the  preci- 
pice stretching  from  the  Dent  Blanche  to  the  Stock- 
horn.  As  we  approached  it,  I  caught  one  of  those 
glorious  bursts  of  scenery  of  which  all  description  must 
ever  fail  to  realize  the  incommunicable  grandeur,  and 
one  sight  of  which  at  once  and  instantly  repays  the 
traveller  for  days  of  toil  and  sleepless  nights.  Wan- 
dering on  alone,  as  near  the  verge  of  the  snow-crowned 
precipice  as  I  dared  venture  (for  there  an  unseen 
fissure  in  the  compacted  snow,  some  yards  from  the. 
very  ledge,  might  readily  occasion  the  detachment  of 
a  mass,  by  the  traveller's  weight,  into  the  abyss), 
I  gained  the  summit  of  the  Stockhorn,  of  which  I 
had  considerably  overrated  the  height  from  where  I 
first  proposed  the  deviation,  and  was  seated  on  its  top 
exactly  at  nine  o'clock. 

I  wish  I  could  convey  an  impression,  however  faint, 
of  the  view  to  the  east.  The  morning  was  calm,  the 
sky  pure,  and  the  sun  bright ;  indeed,  there  was  not  a 
breath  of  wind,  though  I  was  here  at  a  height  of  11,760 
feet  above  the  sea,  or  600  feet  higher  than  the  Col  du 
Geant ;  and  this  stillness,  combined  with  the  reflected 
sun  heat,  made  the  air  feel  perfectly  mild,  although,  to 
my  surprise,  I  found  the  thermometer  to  be  only  34°. 
The  whole  range  of  Monte  Eosa,  including  that  pro- 
matical  summit,  scarcely  inferior  to  it  in  height,  called 
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by  some  Montagne  de  Fee,  and  by  others  Mittaghorn,* 
filled  the  eastern  distance.     From  the  great  height  at 


End.  Ugliest.    Kuppe. 


Breithorn. 


Mont  Cervin. 


View  of  Monte  Rosa  from  the  Col  d'Erin. 

which  I  stood,  there  could  be  no  doubt  about  which 
was  the  highest  point.  Although  between  3000  and 
4000  feet  higher,  the  distance  was  so  great  as  to  bring 
the  eye  apparently  almost  on  a  level,  and  in  no  direction 
is  the  relation  of  these  much  contested  summits  better 
seen.  The  summit  which  I  thus  judged  to  be  the 
highest  is  exactly  the  "  Hochste  Spitze  "  of  Yon  Wel- 
den,  15,158  English  feet  above  the  sea,  of  which  more 
hereafter. 

The  whole  lustre  of  the  morning  sun  shone  shadow- 
less upon  these  snowy  heights,  and  upon  the  vast  sur- 
face of  the  glacier  of  Zmutt,  which  lay  completely, 
as  in  a  map,  at  my  feet,  separated  from  me  by 
stupendous  precipices — "  a  vast  vacuity."  It  is  a 
cliff  of  which  the  Stockhorn  on  which  I  was  seated  forms 
at  once  the  salient  angle  and  the  highest  point.  A 
*   What  Von  Welden  has  called  "  BergX." 
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branch  of  the  glacier,  comes  close  to  the  foot  of  the 
Dent  Blanche,  and  to  the  base  of  the  precipice. 
The  Dent  Blanche,  thus  seen  in  its  precipitous  height 
from  top  to  bottom,  had  a  magnificent  appearance,  and 
from  the  height  which  I  afterwards  ascertained  of  the 
point  on  which  I  stood,  I  cannot  doubt  that  its  reported 
height  (nearly  14,000  English  feet)  is  not  overrated. 
Beyond  the  Dent  Blanche,  appeared  the  elegant  and 
commanding  summit  of  the  Weisshorn,  whose  height, 
recently  determined  by  M.  Berchtold  of  Sion,  is  14,812 
English  feet,  and  which  sinks  into  comparative  insig- 
nificance the  Gabelhorner  and  other  rugged  mountains, 
which  separate  the  head  of  the  Val  d'Anniviers  from 
the  glacier  of  Zmutt.  But  amongst  the  objects  nearer 
at  hand,  even  the  Dent  Blanche  was  not  the  finest. 
Eight  opposite,  separated  from  me  just  by  the  breadth 
of  the  glacier  of  Zmutt,  were  the  Mont  Cervin  and  the 
Dent  d'Erin,  the  former  of  14,766  feet,*  the  latter 
conjecturally  14,000  feet  above  the  sea.  The  unsealed 
and  unscaleable  pyramid  of  Mont  Cervin  is,  beyond 
comparison,  the  most  striking  object  in  the  Alps. 
The  Dent  d'Erin  forms  distinctly  a  part  of  the  same 
range,  united  by  a  continuous  and  inaccessible  pre- 
cipice, and  they  are  not  isolated  and  unconnected 
masses,  as  represented  in  FrobeFs  map.     To  the  west- 

*  De  Saussure.  M.  Berchtold's  measurement  is  not  sensibly 
different — namely,  13,839  French  or  14,750  English  feet,  as  stated 
by  Engelhardt  in  the  proceedings  of  the  Swiss  naturalists  for 
1841.  The  numbers  given  in  Engelhardt' s  "  Schilderungen"  are 
many  of  them  inaccurate. 
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ward  were  seen  the  mountain  groups  of  the  head  of  the 
Val  Pelline  ; — the  Mont  Collon,  and  the  Pigno  d'Arolla, 
the  Dents  des  Bouquetins,  and  the  seemingly  inter- 
minable ice-fields  over  which  (as  I  have  said  above)  a 
passage  might  possibly  be  effected  to  the  Col  de  Collon, 
above  which  I  thought  that  I  perceived  the  Mont  Gele, 
near  the  Col  de  Fenetres ;  but  in  this  I  might  easily 
be  mistaken.  It  is  probable  that  the  Monts  Velan  and 
Combin  might  be  seen  in  the  same  direction,  but  clouds 
rested  on  that  part,  and  on  that  alone,  of  the  horizon. 
I  apprehend  that  Mont  Blanc  must  be  concealed  by  the 
mountains  last  named.  To  the  north  was  the  glacier  of 
Ferpecle,  which  we  had  ascended,  stretched  out  in  all 
its  length,  flanked  by  its  aiguilles,  and  descending  into 
the  depth  of  the  valley,  in  which  we  easily  traced  the 
village  and  church  of  Evolena,  but  Sion  is  certainly  not 
visible. 

Of  all  the  views  which  I  have  seen  in  the  higher 
Alps,  none  can  compare  with  that  from  the  Stockhorn 
of  the  Col  d'Erin  (as  I  propose  to  call  this  pass,  which 
has  not  yet  received  a  name).  The  unequalled  view 
of  Monte  Bosa,  and  the  centrical  position  with  respect 
to  three  summits  of  the  second  (if  not  of  the  first)  order, 
the  Mont  Cervin,  Dent  Blanche,  and  Dent  d'Erin, 
which  seem  all  so  near  as  almost  to  be  tangible,  are 
sufficient  to  mark  its  character.  The  Weisshorn  and 
the  Cima  di  Jazi,.  as  well  as  Mont  Cervin,  all  border 
on  15,000  feet ;  so  that,  counting  all  the  peaks  of 
Monte  Kosa  but  as  one,  we  see  at  once  at  least  five 
distinct   mountains    higher    than    the    Finsteraarhorn, 


GEOGRAPHY  OF  THE  GREAT  CHAIN  OF  ALPS.       227 

long  esteemed  the  highest  in  Switzerland  proper. 
Compared  to  the  Col  du  Geant,  the  view  is  here  more 
vast  and  savage,  and  the  individual  objects  finer  and 
closer;  though  the  distant  view  of  the  chain  of  the 
Alps  gives  to  the  former  a  delightful  and  peculiar 
charm. 

Before  leaving  this  part  of  our  description,  I  must 
say  one  word  on  the  geography  of  this  part  of  the 
chain.  By  Worlds  Map,  or  that  of  Keller  until  the 
edition  of  1842,  it  would  appear  impossible  that  such 
a  pass  can  exist  as  that  which  I  am  now  describing. 
The  chain  of  Alps  (I  write  with  Worl's  Map  before  me) 
is  represented  as  turning  from  the  Mont  Cervin  abruptly 
to  the  N.W. — as  including  the  Dent  Blanche  at  the 
southern  foot  of  which  the  Val  Pelline  is  made  to  take 
its  rise  (!)  and  then,  as  bending  back  again  towards  the 
head  of  the  glacier  of  Arolla.  Since  the  Dent  Blanche 
is  rightly  placed  between  the  glacier  of  Ferpecle  and 
that  of  the  Torrent-thai,  it  evidently  would  have  been 
impossible  to  reach  Zermatt  from  Evolena  without 
crossing  into  Italy,  and  recrossing  near  the  Mont  Cer- 
vin. Now,  without  detailing  other  varieties  of  error, 
the  reality  is,  that  the  main  chain  of  Alps  is  here  well  de- 
fined, and  nearly  straight,  extending  from  Mont  Cervin 
through  the  Dent  d'Erin  to  the  nameless  summits  south 
of  Mont  Collon,  and  at  the  true  head  of  Val  Pelline  or 
Biona.  The  whole  north  face  of  Mont  Cervin  and  the 
Dent  d'Erin  is  a  united  and  inaccessible  precipice, 
which  falls  into  the  glacier  of  Zmutt,  which  extends 
far  to  the  westward  of  both,  not  rising  (as  even  Frobel 


228        EVOLENA  TO  ZERMATT  BY  THE  COL  d'eRIN. 

inaccurately  represents  it)  immediately  behind  the  Mont 
Cervin,  but  in  the  great  ice-mass  to  the  westward  of 
the  Dent  d'Erin.  Now,  just  where  the  glacier  of 
Zmutt  takes  its  rise,  is  the  commencement  of  a  great 
lateral  chain  on  so  stupendous  a  scale,  as  to  create  little 
surprise  that  it  has  often  been  mistaken  for  the  great 
chain.  The  glacier  of  Ferpecle  descends  from  its 
north-western  flank,  where  it  forms  the  Col  d'Erin  and 
the  Stockhorn,  upon  which  we  conceive  ourselves  sta- 
tioned. It  then  expands  itself  into  the  mass  of  the 
Dent  Blanche,  which  sends  forth  the  ramification  of  the 
Dents  d'Abricolla  and  Zatalane,  which  separate  the  val- 
leys of  Erin  and  Anniviers.  From  the  Dent  Blanche  the 
chain  takes  an  easterly  direction,  forming  the  summit 
called  Morning  in  Erin,  Triftenhorn  at  Zermatt  (where 
the  Dent  Blanche  is  called  Hovenghorn),  which  sepa- 
rates the  valley  of  Zinal  and  that  of  Zmutt.  This  part 
of  the  chain  seemed  to  me  quite  impassable.  Then 
follow  a  range  of  peaks  called  Gabelhorner,  which  con- 
tinue the  chain  in  a  north-easterly  direction,  parallel 
to  the  valley  of  St.  Nicolas,  until  we  reach  the  culmi- 
nating point  of  the  Weisshorn,  a  seemingly  inaccessible 
peak  of  14,812  English  feet,  which  is  often  mistaken 
for  Monte  Eosa,  especially  from  the  pass  of  Gemmi, 
whence  it  and  the  other  parts  of  the  chain  just  men- 
tioned have  been  elaborately  figured  in  Von  Welden's 
work  as  the  actual  Chain  of  Monte  Eosa,  and  received 
specific  names  accordingly,  although  the  real  Monte  Eosa 
is  some  thirty  miles  distant,  and  wholly  concealed  I 
It  will  thus  be  distinctly  understood  that  the  passage 
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of  the  Cold'Erin  is  not  that  of  the  great  chain,  but  only 
of  this  ramification  of  it* 

M,  Studer  having  taken  his  barometer  with  him  to 
Anniviers,  I  had  only  the  sympiesometer  and  the  boil- 
ing water  apparatus  to  depend  upon  for  the  determina- 
tion of  the  height.  I  consider  the  latter  as  the  most 
certain,  and  as  probably  not  erring  more  than  50  feet 
from  the  truth.  It  gave  (by  comparison  with  the  baro- 
meter at  Geneva)  a  height  of  11,770  feet,  the  tempe- 
rature of  boiling  water,  being  192°.45,  (or  191°.93 
corrected),  and  that  of  the  air  34°.  I  melted  snow, 
and  caused  the  water  to  boil  with  great  ease,  even  at 
this  height,  and  thus  supplied  the  party  with  plenty  of 
water  to  drink,  which  otherwise  it  would  have  been 
impossible  to  procure. 

Stretched  upon  the  snow,  we  made  a  hearty  meal ; 
and  the  hour  and  a  half  which  I  spent  here  in  observ- 
ing my  instrument,  taking  magnetic  bearings  of  the 
principal  objects,  sketching  the  outline  of  Monte  Rosa, 
and  trying  effectually  to  impress  upon  my  memory  a 
scene  which  I  scarcely  expect  ever  to  see  equalled  or 
under  circumstances  so  favourable,  went  quickly  by, 
when  Pralong  modestly  invited  me  to  depart,  as  our 
task  was  far  from  accomplished;  indeed,  as  it  appeared, 
the  most  difficult  part  was  to  come. 

Our  object  was  now  to  descend  upon  the  glacier  of 

*  Since  these  chapters  were  written  and  first  published,  the 
topography  of  this  country  has  become  better  known,  through  the 
labours  of  some  of  the  numerous  travellers  who  have  since  fre- 
quented it.     (1854). 
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Zmutt,  of  which,  as  I  have  endeavoured  to  explain,  the 
lower  or  more  level  part  swept  along  the  base  of  the 
Mont  Cervin  and  Dent  d'Erin,  whilst  a  higher  stage 
of  it  rose  to  the  foot  of  the  lofty  precipice  above  which 
we  stood.  Now,  whilst  the  top  of  this  precipice  sunk 
from  the  summit  of  the  Stockhorn,  westwards  to  the 
col,  and  then  rose  a  little,  the  glacier  and  the  foot  of 
the  precipice  rose  rapidly  and  continuously  to  the  west- 
ward, so  that  the  top  and  bottom  of  the  precipice  be- 
came at  length  blended  together,  under  a  snowy  sheet. 
To  reach  this  point,  however,  would  have  been  a  long 
detour,  and  the  glacier  appeared  dangerously  crevassed. 
Having,  therefore,  descended  from  the  Stockhorn  to  the 
col  (which  was  not  a  great  deal  lower),  Pralong  pro- 
posed to  attempt  descending  the  cliff,  by  which  he  re- 
collected to  have  passed  when  he  last  crossed,  and  to 
have  successfully  reached  the  glacier  below.  We  began 
cautiously  to  descend,  for  it  was  an  absolute  precipice : 
Pralong  first,  and  I  following,  leaving  the  other  guides 
to  wait  about  the  middle,  until  we  should  see  whether 
or  not  a  passage  could  be  effected.  The  precipice  was 
several  hundred  feet  high.  Some  bad  turns  were 
passed,  and  I  began  to  hope  that  no  insurmountable 
difficulty  would  appear,  when  Pralong  announced  that 
the  snow  this  year  had  melted  so  much  more  com- 
pletely than  on  the  former  occasion,  as  to  cut  off  all 
communication  with  the  glacier,  for  there  was  a  height 
of  at  least  thirty  vertical  feet  of  rocky  wall,  which  we 
could  by  no  means  circumvent.  Thus,  all  was  to  do 
over  again,  and  the  cliff  was  reascended.     We  looked 
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right  and  left  for  a  more  feasible  spot,  but  descried 
none.  Having  regained  the  snows  above,  we  cautiously 
skirted  the  precipice,  until  we  should  find  a  place 
favourable  to  the  attempt.*  At  length,  the  rocks  be- 
came mostly  masked  under  steep  snow  slopes,  and  down 
one  of  these,  Pralong,  with  no  common  courage,  pro- 
posed to  venture,  and  put  himself  at  once  in  the  place 
of  danger.  We  were  now  separated  by  perhaps  but 
200  feet  from  the  glacier  beneath.  The  slope  was 
chiefly  of  soft  deep  snow,  lying  at  a  high  angle.  There 
was  no  difficulty  in  securing  our  footing  in  it,  but  the 
danger  was  of  producing  an  avalanche  by  our  weight. 
This,  it  may  be  thought,  was  a  small  matter,  if  we 
were  to  alight  on  the  glacier  below ;  but  such  a  surface 
of  snow  upon  rock  rarely  connects  with  a  glacier 
without  a  break,  and  we  all  knew  very  well  that  the 

formidable  "  Bergschrund,,, 
already  mentioned,  was  open 
to  receive  the  avalanche  and 
its  charge,  if  it  should  take 
place.  We  had  no  ladder, 
but  a  pretty  long  rope.  Pra- 
long was  tied  to  it.  We  all 
^  ^>^    kgid  fast  on  the  rope,  having 

Passing  the  Bergschmnd.  planted   ourselves    as    Well    as 

we  could  on  the  slope  of  snow,  and  let  him  down  by 
degrees,  to  ascertain  the  nature  and  breadth  of  the  cre- 
vasse, of  which  the  upper  edge  usually  overhangs  like 

*  Upon  the  rock  from  whence  we  finally  descended  I  left  a 
bottle  containing  the  names  of  the  party. 
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the  roof  of  a  cave  dropping  icicles.  Were  that  cover- 
ing to  fail,  he  might  be  plunged,  and  drag  us,  into  a 
chasm  beneath.*  He,  however,  effected  the  passage 
with  a  coolness  which  I  have  never  seen  surpassed,  and 
shouted  the  intelligence  that  the  chasm  had  been  choked 
by  previous  avalanches,  and  that  we  might  pass  without 
danger.  He  then  (having  loosed  himself  from  the  rope) 
proceeded  to  explore  the  footing  on  the  glacier,  leaving 
me  and  the  other  two  guides  to  extricate  ourselves.  I 
descended  first  by  the  rope,  then  Biona,  and  lastly  Tair- 
raz,  who,  being  unsupported,  did  not  at  all  like  the  slide, 
the  termination  of  which  it  was  quite  impossible  to  see 
from  above.  We  then  followed  Pralong,  and  proceeded 
with  great  precaution  to  sound  our  way  down  the  upper 
glacier  of  Zmutt,  which  is  here  sufficiently  steep  to  be 
deeply  fissured,  and  which  is  covered  with  perpetual 
snow,  now  soft  with  the  heat  of  the  morning  sun.  It 
was  a  dangerous  passage,  and  required  many  wide  cir- 
cuits. But  at  length  we  reached  in  a  slanting  direction 
the  second  terrace  or  precipice  of  rock  which  separates 

*  The  annexed  woodcut  gives  unquestionably  an  exaggerated 
impression  of  our  position.  It  is  attributable  chiefly  to  the  all 
but  impossibility  of  inducing  artists  and  woodcutters  not  to  "im- 
prove "  subjects  submitted  to  them.  The  figures  are  greatly  too 
small.  Or,  the  correct  proportion  may  probably  be  restored Jby 
supposing  the  crevasse  half  choked  by  avalanches  of  snow,  as 
stated  in  the  text.  I  have  learned  from  two  gentlemen  who  have 
passed  here  more  lately,  that  they  encountered  no  crevasse.  This 
may  have  occurred  either  from  the  changes  to  which  glaciers  are 
subject  from  year  to  year,  or  from  their  having  passed  farther  to 
the  westward,  where  I  have  little  doubt  that  the  crevasse  thins 
out  entirely.     (1854.) 
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the  upper  and  lower  glacier  of  Zmutt,  and  which  ter- 
minates in  the  promontory  called  Stockhi.  "When  we 
were  fairly  on  the  debris  we  stopped  to  repose,  and  to 
congratulate  ourselves  on  the  success  of  this  difficult 
passage.  Pralong  then  said  that  he  wished  to  ask  a 
favour  of  me.  To  my  astonishment,  this  was  that  he 
might  be  allowed  to  return  to  Erin  instead  of  descend- 
ing the  glacier  to  Zermatt.  He  was  afraid,  he  said,  of 
change  of  weather,  and  did  not  wish  to  lose  time  by 
going  round  by  Visp.  Of  course  I  readily  granted  his 
request,  and  paid  him  the  full  sum  agreed  upon.  To 
return  all  alone  (and  it  was  now  afternoon)  over  the 
track  we  had  just  accomplished  was  a  piece  of  spirit 
certainly  remarkable.  I  almost  hesitated  at  allowing 
him  to  expose  himself,  but  he  was  resolved  and  confi- 
dent, and  having  given  him  most  of  the  provisions,  and 
all  the  wine,  we  saw  him  depart. 

We  had  still  a  long,  though  not  a  dangerous,  stretch 
of  glacier  before  us.  We  had,  in  the  first  place,  to 
descend  the  precipices  behind  the  Stockhi  to  the  lower 
level  of  the  glacier  of  Zmutt.  Though  steep,  and 
though  the  way  was  new  to  my  companions  as  well  as 
myself,  we  found  no  particular  difficulty.  We  had  now 
no  alternative  but  to  pursue  the  surface  of  the  glacier 
of  Zmutt  for  several  miles,  which  proved  a  fatiguing 
walk  enough,  the  ice  being  intersected  by  crevasses,  and 
in  many  places  almost  covered  with  vast  boulders.  Dur- 
ing this  descent  I  had  an  opportunity  of  examining  closely 
the  structure  of  the  Mont  Cervin  on  this  side,  which 
probably  no  mineralogist  has  had  before.    There  seems 
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no  reason  to  doubt  that  it  is  entirely  composed  of  meta- 
morphic  secondary  rocks.  The  lower  part  is  of  the 
system  of  green  slates,  which  abound  in  this  part  of  the 


Mont  Cervinfrom  the  N.W. 

Alps,  and  which  here  pass  into  serpentine  and  gabbro, 
as  the  moraines  testify,  the  higher  part  of  grey  and  white 
slates  remarkably  contorted,  and  probably  calcareous. 
The  middle  strata  of  the  Mont  Cervin  appear  to  form 
by  their  prolongation,  the  Stockhi  on  which  I  stood, 
and  the  Col  d'Erin  and  Stockhorn  are  composed  of  a 
repetition  of  the  green  slate,  which  contains  so  much 
felspar  that  it  may  be  called  gneiss.  The  whole  height 
of  the  Mont  Cervin,  down  to  the  level  of  the  glacier,  is 
one  continuous  precipice,  which  must  be  between  7000 
and  8000  feet.  The  conformation  of  the  Dent  d'Erin 
is  similar  to  it. 

The  gradual  appearance  of  the  moraines  upon  the 
glacier  of  Zmutt  was  very  striking.  I  mean  that  they 
are  slowly  developed  upon  the  surface  of  the  ice,  as  I 
have  described  on  the  Mer  de  Glace  of  Chamouni. 
They  come  from  many  quarters,  and  with  a  prodigious 
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volume ;  from  the  Dent  d'Erin,  the  Mont  Cervin,  the 
Stockhi,  the  Stockhorn,  and  from  other  promontories 
divided  by  glaciers  which  fall  from  the  range  of  the 
Dent  Blanche  and  Triftenhorn,  they  accumulate  at  last 
upon  so  narrow  a  space  of  glacier  as,  from  a  distance, 
to  appear  to  cover  it  entirely.  The  usual  nearly  lon- 
gitudinal vertical  structure  was  developed  in  the  ice, 
where  we  first  descended  upon  it.  Both  banks  of  the 
glacier  were  too  precipitous  to  attempt  to  climb  them, 
and  for  a  long  way  we  had  to  pick  our  steps  as  we  best 
could  on  the  ice  and  among  the  moraines.  At  length 
we  gained  the  right  bank,  not  far  above  the  first  chalets 
of  Zmutt,  with  which  I  was  already  acquainted  by  my 
visit  of  the  previous  year.  Immediately  after,  we 
entered  the  larch  woods,  and  crossed  the  river  where  a 
very  deep  ravine  is  spanned  by  a  most  picturesque  and 
insecure  bridge,  which  passes  to  the  village  of  Zmutt 
on  the  left  bank  of  the  stream.  I  walked  very  leisurely, 
enjoying  the  fine  evening,  and  half  an  hour  after  reached 
Zermatt,  where  I  took  up  my  quarters  in  the  clean 
house  of  the  village  doctor,  named  Lauber,  which  serves 
as  an  inn.  I  arrived  at  half-past  five  p.m.,  or  in  some- 
what less  than  thirteen  hours,  from  Abricolla,  including 
various  halts. 
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THE  ENVIRONS  OP  ZERMATT. 

Valley  of  St.  Nicolas  from  Visp  to  Zermatt — Torrents — The  Bies 
Glacier — Position  of  Zermatt— Glacier  marks  on  the  rocks — 
Glacier  of  Gorner — The  Riffelberg — View  and  bearings  from 
it — Sketch  of  the  geology  of  this  part  of  the  Alps — Simple 
minerals. 

In  1841  I  visited  Zermatt  in  company  with  Mr. 
Heath,  by  the  usual  route  from  Visp  in  the  Ehone  Val- 
ley. It  is  about  eight  hours'  walk ;  one  and  a  half 
hours  to  Stalden,  where  the  valleys  of  Saas  and  St. 
Nicolas  separate,  (see  the  general  map  ;)  two  and  a  half 
to  St.  Nicolas;  two  to  Randa,  and  two  to  Zermatt. 
Between  Visp  and  Stalden  the  country  is  very  pleasing, 
especially  where  the  river  is  crossed  at  Newbriick, 
whence  there  is  a  very  fine  view  of  a  small  portion  of 
the  snowy  range  which  separates  the  valleys  of  Saas 
and  St.  Nicolas.  Near  Stalden  are  earth  pillars,  cap- 
ped by  boulders  which  have  protected  the  soil  beneath 
from  the  rain,  which  has  washed  all  the  neighbouring 
parts  away,  and  left  these  standing,  not  unlike  the 
marks  left  by  workmen  to  show  the  extent  of  an  exca- 
vation. Similar  columns  are  likewise  to  be  found  near 
Usegne  in  the  Val  d'Erin,  at  St.  Gervais,  at  Botzen  in 
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the  Tyrol,  and  near  Queyras  in  Dauphine.  The 
boulders  here  seemed  to  be  gabbro  or  diallage  rock. 
From  Stalden  to  St.  Nicolas  the  valley  is  somewhat 
monotonous;  but  the  Weisshorn  is  a  striking  object 
I  did  not  trace  here  any  decided  marks  of  glacier 
action. 

Between  St.  Nicolas  and  Kanda  several  wild  and 
bridgeless  torrents  have  to  be  crossed,  which,  in  bad 
weather,  must  make  this  route  nearly  impassable.  I 
noticed  particularly  the  mode  in  which  a  violent  torrent 
accumulates  boulders,  forming  a  mound  of  blocks  on 
either  hand,  which  serves,  in  some  measure,  to  restrain 
its  fury,  whilst  the  level  of  its  bed  is  continually  raised 
by  the  detritus  which  it  accumulates ;  and  when,  by 
extraordinary  freshes,  the  barrier  is  broken,  the  country 
on  either  side  is,  of  course,  deluged.  I  only  speak  now 
of  the  wildest  and  most  powerful  torrents  descending  at 
a  great  angle,  and  which  act  sufficiently  on  blocks  to 
roll  them  with  the  aid  of  gravity  for  a  great  way,  and 
chafe  them  into  irregularly  rounded  masses,  with  a  noise 
which  every  one  who  has  visited  the  Alps  recalls  as  one 
of  the  most  striking  of  natural  sounds,  accompanied,  as 
it  always  is,  with  an  impression  of  irresistible  force. 
Now  these  rocky  accumulations  have  a  very  striking 
resemblance  to  the  moraines  of  glaciers,  and  this  is  a 
circumstance  which  it  is  well  to  be  aware  of,  and  which 
has  not,  I  think,  been  prominently  stated.  In  form, 
these  mounds  resemble  moraines,  the  external,  and  even 
the  internal  slope,  being  in  both  cases  usually  deter- 
mined by  the  angle  of  repose  of  the  blocks.     The  mate- 
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rials  of  both  are  also  alike ; — angular  blocks,  more  or 
less  rounded  by  friction,  never  quite  smooth  or  polished, 
angular  gravel,  and  sharp  sand.  In  the  disposition  of 
the  materials,  I  have  not  observed  that  regularity  of 
arrangement  which  is  said  to  distinguish  water- action 
from  that  of  glaciers.  On  the  contrary,  the  deposit  of 
these  torrents  seems  to  be  wholly  devoid  of  layers  of 
coarser  or  finer  materials,  and,  as  in  true  moraines,  the 
largest  blocks  often  lie  uppermost.  I  may  mention  the 
great  torrent  descending  from  the  Dent  du  Midi,  which 
devastates  the  country  above  St.  Maurice,  as  another 
example  of  this. 

The  village  of  Eanda  lies  amongst  extensive  mea- 
dows, and  although  on  the  opposite  side  of  the  valley 
from  the  Bies-Gletscher,  descending  from  the  Weiss- 
horn  (which  is  now  left  behind  on  the  right),  it  has 
twice  materially  suffered  from  the  lower  part  of  that 
glacier  giving  way  and  filling  up  the  whole  bottom  of 
the  valley,  in  1737  and  1819.*  Above  the  village  of 
Tesch  the  valley  contracts,  and  a  rocky  barrier  has  to 
be  surmounted.  From  thence  a  grand  view  of  the 
Mont  Cervin  opens ;  and  soon  after,  the  village  of  Zer- 
matt,  charmingly  situated  in  a  green  hollow,  well 
flanked  with  wood,  and  enclosed  by  snowy  summits, 
comes  into  view.  It  is  at  the  rocky  barrier  just  men- 
tioned that  I  noticed  the  first  clear  traces  in  this  valley 
of  ancient  glacier  action  in  the  polishing  and  striating 
of  the   surfaces, — a  remarkably  well   defined   result, 

*  Engelhardt,  Naturschilderungen,  p.  175.     Agassiz,  Etudes, 
p.  158. 
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which  may  be  traced  at  intervals  up  to  the  very  foot  of 
the  glacier.  These  striae  were  distinctly  found  by  M. 
Agassiz  in  1839,  under  the  glacier  itself.  This  is  one 
of  those  cases  in  which  it  seems  impossible  to  deny  this 
to  be  a  conclusive  proof  of  the  ancient  extension  of  the 
ice. 

The  village  of  Zermatt  (called  Praborgne,  in  Pied- 
mont) is  near  the  union  of  three  glacier-bearing  valleys, 
— the  main  valley,  at  the  head  of  which  is  the  great 
glacier  of  Monte  Eosa,  called  also  the  glacier  of  Gor- 
ner,  or  glacier  of  Zermatt ;  the  valley  immediately  to 
the  east,  which  contains  the  glacier  of  Findelen,  de- 
scending from  the  Saas-grat ;  and  that  on  the  right, 
or  to  the  west,  headed  by  the  glacier  of  Zmutt. 

The  river  Visp  takes  its  rise  in  these  several  valleys, 
and  especially  from  the  great  glacier  of  Monte  Eosa, 
where  it  issues,  as  usual,  from  a  cavern  in  the  ice.  I 
measured  its  temperature  in  1841,  at  different  points 
of  its  length,  which  I  found  to  be, — 

Under  the  glacier        .         .  33°.3  F. 

At  Zermatt  .         .         .  35°. 5. 

One  hour  below  St.  Nicolas  41°.0. 

Half  an  hour  below  Stalden  43°.0. 

The  great  glacier  of  Monte  Eosa  terminates  at  pre- 
sent about  three  miles  above  Zermatt.  The  lower 
part  is  too  steep  to  be  ascended,  and  it  presents  the 
phenomenon  of  conoidal  bands,  not  only  falling  forwards 
until  the  frontal  dip  is  nothing,  but  actually  sloping 
outwards  as  in  glaciers  of  the  second  order.  It  rests 
on  serpentine  and  talc  slates,  and  these  rocks  present 
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exquisite  proofs  of  glacier  polish  on  the  sides  of  the 
Eiffelberg  up  to  a  very  considerable  height  above  the 
western  bank  of  the  glacier.  Its  breadth  is  here  not 
great,  and  the  surface  is  crevassed  in  a  remarkable 
manner,  as  it  rounds  the  promontory  of  the  Eiffel,  like 
the  rays  of  a  fan  which  M.  Agassiz  has  well  represented 
in  his  atlas,  as  well  as  the  medial  moraines  on  its  sur- 
face (which  are  numerous,  and  well  defined),  and  their 
origin  at  the  rocky  promontories  separating  the  glacier 
streams  which  descend  from  the  Breithorn,  the  Lys- 
kamm,  and  Monte  Eosa.  It  is  difficult  to  ascend  the 
rocks  on  the  eastern  bank  of  the  glacier,  but  it  is  pos- 
sible ;  and  when  the  upper  surface  of  the  ice  begins  to 
be  commanded,  there  are  one  or  two  ruined  huts  in 
which  a  shepherd  seeks  a  temporary  shelter,  and  which 
may  serve  as  a  landmark.  Near  this  the  serpentine 
rocks  are  beautifully  excavated  in  nearly  horizontal 
striae,  whilst  below,  in  the  immediate  neighbourhood  of 
the  ice,  I  found  not  only  grooves  but  scratches  well 
marked  on  the  serpentine  and  talc  slates.  These 
scratches  visibly  crossed  one  another  in  two  series, 
under  a  considerable  angle,  and  this  must  be  recent 
work,  because  the  weather  soon  wears  this  rock. 

When  the  upper  level  of  the  glacier  is  viewed,  either 
from  the  Eiffel  or  from  the  path  up  to  the  col  of  Mont 
Cervin,  it  presents  a  noble  scene.  It  is  a  very  vast 
ice  river,  whose  surface,  at  the  height  from  which  it 
can  be  most  conveniently  observed,  appears  nearly 
even,  though  diversified  by  fissures  and  by  structural 
bands  like  those  on  the  Mer  de  Glace,  which,  so  far  as 
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I  can  judge  from  the  general  view  which  I  obtained 
without  walking  over  it,  are  most  distinct  upon  the 
southern  half,  and  present  complete  loops  bounded  by 
the  medial  moraine,  whilst  the  northern  half  (I  mean 
of  the  breadth  of  the  glacier)  has  probably  a  similar 
structure,  although  less  distinct,  and  in  one  part,  near 
the  foot  of  Monte  Eosa,  is  evidently  much  contorted. 
The  tributary  glaciers  descending  from  the  Breithorn 
have  also  a  well-developed  system  of  bands,  quite 
normal. 

But  the  Eiffelberg  may  be  more  easily  ascended  by 
its  northern  slope  ;  there  are,  indeed,  several  paths, 
but  it  is  a  stiff  walk  of  nearly  three  hours  from  Zermatt. 
The  view  corresponds  to  that  of  the  Montanvert  of 
Chamouni.  Though  much  more  vast,  I  doubt  whether 
the  impression  of  this  glacier,  and  the  chain  beyond,  is 
altogether  so  interesting  as  the  other.  Monte  Eosa  is 
indeed  very  high  and  very  large,  but  it  presents  too 
many  points  and  too  many  masses  of  nearly  equal 
height ;  the  view  wants  concentration  to  make  a  pic- 
ture, and  variety  of  form.  I  except,  however,  the 
Mont  Cervin  or  Matterhorn,  which  is  seen  from  hence, 
but  in  an  opposite  direction  from  Monte  Eosa,  and 
which  I  have  already  noticed  as  beyond  comparison  the 
most  striking  natural  object  I  have  seen, — an  inaccessible 
obelisk  of  rock  not  a  thousand  feet  lower  than  Mont 
Blanc  !  The  summits  of  Monte  Eosa,  distinctly  seen 
from  the  Eiffelberg,  are  the  "  Nord  End,"  and  "Hochste 
Spitze,"  of  Von  Welden's  Map;  then  follow  to  the 
westward,  the  somewhat  heavy  looking  range  of  the 

Q 


242  ENVIRONS  OF  ZERMATT. 

Lyskamm  and  Breithorn,  terminating  in  the  Petit  Mont 
Cervin  and   Col   de  St.   Theodule,  a  snowy  chain  of 
11,000  feet,  which  is  connected  with  the  Mont  Cervin. 
To  the  west  is  perfectly  well  seen  the  glacier  of  Zmutt, 
the  Col  d'Erin,  and  the  range  of  the  Hovenghorn  (Dent 
Blanche),  and  Gabelhorner  as  far  as  the  Weisshorn.    To 
the  north  is  the  lateral,  though  very  elevated  and  all 
but  impassable,   range  which  separates  the  valley  of 
Saas  from  that  of  St.  Nicolas,  which  is  called  the  Saas- 
grat,  and  of  which  the  culminating  point  is  (according 
to  Berchtold  of  Sion)  no  less  than   14,574  feet  above 
the  sea.     It  is,  I  believe,  variously  called  by  different 
writers  and  guides,  the  Dom,  Montagne  de  Fee,  Mittag- 
horn,  and  perhaps  by  some  erroneously,  Cima  di  Jazi.* 
Nearer  at  hand  are  the  Stralhorner,  and  close  to  the 
north  foot  of  the  Eiffel  is  the  glacier  of  Findelen  already 
mentioned,  which  unites  to  the  eastward  with  the  great 
glacier  of  Monte  Kosa,  and  which  must  be  ascended  in 
order  to  reach  the  Weiss  Thor,  a  very  remarkable  pass 
leading  to  Macugnaga,  which  I  shall  mention  later. 
Though  the  glaciers  of  Findelen  and  Gorner  have  thus 
a  common  origin,  the  former  has  been  retreating  (at  its 
lower  end),  the  latter  advancing  for  many  years ;  this 
is  a  difficulty  of  which  I  know  no  plausible  explanation. 
Peter  Damatter,   my  guide,   both  in   1841  and   1842, 
asserts  positively,  that  the  glacier  of  Gorner  advances 
in  winter,  and  more  in  winter  than  in  summer  ;  but  by 

*  The  Topography  of  this  range  has  received  considerable  illus- 
tration since  these  chapters  were  written  from  the  adventurous 
expeditions  of  MM.  Grustav  Studer  and  Ulrich. 
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this  is  to  be  understood  that  the  lower  extremity  ad- 
vances faster  into  the  valley ;  being,  of  course,  protected 
from  thawing  influences,  its  advance  would  be  more 
perceptible.  Upon  questioning  him  closely,  he  declared 
that  he  had  seen  the  glacier  press  on  the  snow  before 
it;  and  that,  in  January  1840  in  particular,  it  had 
advanced  towards  a  fixed  mark  no  less  than  50  klafter 
(fathoms)  in  three  weeks  ;  a  result,  however,  which  we 
must  be  allowed  to  doubt. 

The  top  of  the  Eiffelberg  is  a  peak,  or  "  horn  "  as  it 
is  called  in  German  Switzerland,  which  long  passed  for 
inaccessible,  as  no  guide  at  Zermatt  had  attained  it. 
In  1841,  I  attempted  it  by  the  western  side,  and  arrived 
within  a  few  fathoms  of  the  top,  when  I  was  stopped 
by  a  cleft  and  a  precipice  which  was  not  to  be  ascended 
without  incurring  a  needless  risk.  In  1842,  however, 
some  English  students  of  Hofwyl,  clambering  about  the 
rocks,  found  a  circuitous  path  on  the  eastern  side,  by 
which  the  top  may  be  gained  without  much  difficulty ; 
I  accordingly  mounted  it  with  Damatter,  who  had 
learned  the  way,  and  proceeded  to  take  some  bearings 
from  the  summit,  which  is  a  narrow  rugged  space. 
At  first  I  thought  Kater's  compass  pointed  wrong ;  the 
sun,  which  was  near  setting,  appeared  due  north  !  Then 
I  took  another  compass,  and  got  the  same  result.  It 
was  clear  that  there  was  an  enormous  local  attraction 
of  the  hill  on  the  needle.  We  would  charitably  wish 
this  to  be  considered  as  a  possible  explanation  of  some 
portion  of  the  inconceivable  errors  of  the  more  esteemed 
maps  of  this  part  of  the  Alps ;  errors  which  something 
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like  an  oversight  of  60°,  as  in  the  present  case,  would 
seem  alone  capable  of  accounting  for.*  It  appears, 
therefore,  that  the  slaty  beds  of  the  Eiffel  are  highly  mag- 
netic, probably  from  octohedral  iron,  which  is  found  in 
large  crystals  on  the  neighbouring  glacier  of  Findelen. 
I  take  this  occasion  of  adding  a  few  remarks  upon 
the  relations  of  the  rocks  in  this  part  of  the  Alps,  which 
have  been  only  incidentally  mentioned.  In  doing  so 
we  must  carefully  distinguish  statements  of  fact  from 
theoretical  statements.  The  former  include  the  general 
distribution  of  rocks  of  certain  mineralogical  characters 
throughout  the  chain,  as  for  instance  granites,  and  the 
position  and  arrangement  of  the  stratified  rocks  connected 
with  them.     The  nomenclature  of  these  rocks,  and  the 

*  I  will,  however,  preserve  the  bearings  I  took,  including  an 
azimuth  of  the  sun,  which  may  serve  to  correct  the  others,  and 
which  may  possibly  be  of  use.  They  are  expressed  in  degrees, 
round  the  circle  from  N.  by  E. 

BEARINGS  FROM  RIFFELHORN. 

Stockhorn,  (Col  d'Erin) 
Dent  Blanche,  (Hovenghorn) 
Triften-horn,  (Morning) 
Weis  shorn 

Mont  Fee  ?  (Saas-grat) 
Monte  Rosa,  (Hochste) 
Petit  Mont  Cervin 
Sun's  Azimuth,  21st  Aug 
Mont  Cervin 

Now,  the  Riffelhorn  bore  120J°  from  the  Stockhorn.  Supposing 
that  observation  correct,  the  Stockhorn  ought  to  have  borne  300J° 
from  the  Riffel ;  but  it  appeared  to  bear  5J°  (or  365£°),  conse- 
quently the  local  error  was  65°  I 
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limits  of  formations,  may  at  present  be  considered  as  in 
some  degree  hypothetical. 

The  granite  of  the  Alps  appears  at  intervals  along 
the  chain  as  if  it  were  continuous  below,  but  breaking 
forth  only  here  and  there,  and  affecting  various  other 
rocks  with  which  it  is  intermingled,  constituting,  as  M. 
Studer  has  most  prominently  brought  into  notice,  a  series 
of  distinct  centres,  rather  than  long  lines  or  axes  of 
elevation.  At  the  same  time,  we  undoubtedly  find  a 
linear  arrangement  amongst  these  granitic  groups,  and 
frequently  indications  of  true  granite  where  the  rock  does 
not  occur  in  mass,  as  in  the  granite  veins  of  the  higher 
part  of  the  Val  Biona,  and  of  the  valley  of  Arolla,  and 
at  Valorsine.  It  is  not  unfrequent  that  a  secondary  or 
parallel  outburst  of  granite  takes  place,  so  that  the  chain 
appears  to  have  two  if  not  three  axes.  This  is  well- 
marked  in  the  range  of  the  Aiguilles  Rouges,  near  Cha- 
mouni,  and  something  of  the  same  kind  will  probably 
be  found  in  the  Val  de  Bagnes,  the  head  of  the  Val 
d'Anniviers,  and  in  the  valley  of  Saas.  M.  Studer  has 
indeed  mentioned  the  Dent  Blanche  as  a  granitic  centre. 
I  do  not  recollect  to  have  seen  granite  blocks  on  the 
glacier  of  Ferpecle,  but  I  cannot  be  certain.  The 
Stockhorn  is  certainly  slaty.  Now,  though  slaty  rocks 
containing  felspar  are  often  in  contact  with  alpine  granite, 
it  is  impossible  to  consider  them  as  representing  univer- 
sally the  gneiss  formation  of  other  countries.  In  the 
first  place,  the  granite  as  often,  or  oftener,  overlies  the 
slate  than  the  contrary.  These  slaty  rocks  may  be  dis- 
tinguished by  mineralogical  character,  but  scarcely  by 
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any  other.  They  are  quartzose,  or  micaceous,  or  cal- 
careous, or  contain  serpentine,  and  are  in  colour  white, 
grey,  black,  or  green,  and  these  colours  are  amongst  the 
most  distinctive  characters  which  they  present.  Thus, 
there  are  the  black  slates  of  Fiz  and  the  Bonhomme, 
near  Chamouni,  while  the  greater  part  of  the  mountains 
we  have  lately  been  describing  are  composed  of  regularly 
stratified  alternations — felspar- slate,  (gneiss),  quartz 
slate  passing  into  quartz  rock,  talc  slate  (schistes  verts) 
passing  into  serpentine  and  diallage,  and  calcareous  slates 
passing  into  dolomite,  which  last  occurs  in  several 
repetitions  in  the  section  of  strata  formed  by  the  valley 
of  the  Visp  (or  Viege).  The  talc  slate  also  passes  into 
pot-stone,  which  is  worked  near  the  town  of  Viege 
(Visp),  and  above  Evolena.  The  Col  of  Erin  is  a  fels- 
pathose  slate  or  gneiss ;  the  Stockhi  is  a  white  quartzose 
slate,  probably  containing  lime,  and  this  appears  to  con- 
stitute the  whole  of  the  higher  part  of  the  Mont  Cervin, 
whose  unapproachable  precipices  will  for  ever  prevent 
the  geologist  from  a  nearer  survey.  I  have  already  said 
that  the  middle  strata  are  contorted,  and  probably  cal- 
careous, and  that  the  lower  part,  together  with  the  Hirli 
— an  accessible  promontory  at  the  foot  of  the  pyramidical 
part  on  the  side  of  Zermatt — is  composed  of  the  green 
slates  passing  into  serpentine  and  gabbro.  The  mine- 
ralogical  descriptions  of  De  Saussure  of  this  part  of  the 
Alps  are  intelligible  and  exact,  and,  with  the  exception 
of  his  attempt  to  classify  the  rocks  amongst  the  regular 
primary  deposits,  may  be  considered  to  be  nearly  as 
precise  as  any  that  could  now  be  given.     For  the  sake 
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of  condensation,  I  may  add,  that  the  Eiffel,  and  nearly 
all  the  chain  of  Monte  Eosa,  are  composed  of  similar 
beds,  which  generally  rise  towards  the  eastern  points, 
on  the  north  side  to  the  south-east,  on  the  south  side  to 
the  north-east.  De  Saussure  says  distinctly  that  the 
beds  of  the  Mont  Cervin  rise  to  the  north-east  at  an 
angle  of  45° ;  my  impression  was,  that  they  are  less 
inclined  or  nearly  horizontal,  but  De  Saussure  is  no 
doubt  correct.*  His  opinion  of  the  arrangement  and 
materials  of  the  beds  composing  it  I  find  to  coincide 
accurately  with  my  own  observations  on  the  spot. 

The  highest  part  of  Monte  Eosa,  judging  from  speci- 
mens brought  from  the  last  accessible  point  by  M. 
Zumstein,  is  mica  slate.  The  whole  system  of  Monte 
Eosa,  as  already  said,  rises  to  the  east,  and  the  first 
regularly  crystalline  rocks  we  meet  with  are  near  the 
Pizzo  Bianco,  above  Macugnaga,  which  will  be  men- 
tioned farther  on.  With  respect  to  the  age  of  these 
various  rocks,  few  geologists  are  as  yet  disposed  to  decide 
with  much  confidence.  I  have  already  observed,  that 
the  division  between  true  primitive  gneiss  and  mica  slate, 
and  rocks  of  the  same  mineral  character,  which  mav  be 
traced  continuously  into  beds  containing  lias  fossils, 
seems  to  be  an  arbitrary  distinction,  and  one  upon  which 
no  two  observers  could  exactly  agree.  The  age  of  the 
felspathic  and  micaceous  slaty  rocks,  may  be  considered 
as  open  to  discussion.  The  others — namely,  the  grey 
and  green  slates  which  I  have  described,  are  included 
by  M.  Studer  under  the  general  name  of  Flysch^  a  widely 

*  Voyages,  §  2243. 
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spread  formation  in  Switzerland,  but  whose  superposition 
is  too  irregular  and  uncertain,  and  the  series  of  forma- 
tions too  imperfect  to  afford  any  clue  to  its  age,  whilst 
the  one  or  two  fossils  which  have  been  found  in  it  seem 
to  point  to  an  age  newer  than  the  lias,  and  older  than 
the  medium  chalk  formation.  What  an  overturn  of  all 
ancient  ideas  in  geology  to  find  a  pinnacle  of  15,000 
feet  high,  sharp  as  a  pyramid,  and  with  perpendicular 
precipices  of  thousands  of  feet  on  every  hand,  to  be  a 
representative  of  the  older  chalk  formation  !  and  what 
a  difficulty  to  conceive  the  nature  of  a  convulsion  (even 
with  unlimited  power)  which  could  produce  a  configura- 
tion like  the  Mont  Cervin  rising  from  the  glacier  of 
Zmutfc* 

Some  pretty  minerals  are  collected  near  Zermatt, 
principally  from  the  moraines  of  the  glacier  of  Findelen. 
The  most  remarkable  is  one  of  the  talc  family,  a  silicate 
of  magnesia  called  Pennine,  which  occurs  well  crystal- 
lized in  talc  slate.  It  is  blackish  green  by  reflected 
light,  and  by  transmitted  light  it  is  dichroitic,  being  of 
a  brown  orange  in  one  direction,  and  of  a  bright  green 
in  another.  On  the  Eiffel,  I  found  a  large  vein  of  an 
imperfectly  characterized  mineral,  which  M.  Studer 
considers  to  be  a  variety  of  kyanite.  A  considerable 
variety  of  garnets,  particularly  the  black  kind,  are  found 
at  Findelen,  as  well  as  octohedral  iron. 

*  Since  these  chapters  first  appeared,  Professor  B.  Studer  has 
published  (with  Mr.  Arnold  Escher)  his  geological  map  and  de- 
scription of  Switzerland  (1854). 


CHAPTEE    XII. 

FROM  ZERMATT  TO  GRESSOKA.Y  BY  THE  COL  OF 

MONT  CERVIN. 

Detainment  at  Zermatt — Ascent  of  the  Pass  of  Mont  Cervin — 
The  Col — Fortifications — The  Descent — Highly  Electric 
state  of  the  Atmosphere— Custom-house  Officers — Breuil — 
Val  Tournanche — Chamoix — Col  de  Portola — Val  d'Ayas — 
Brussone — Col  de  Ranzola — Arrival  at  Gressonay — M. 
Zumstein. 

Never  till  now, 

Did  I  go  through  a  tempest  dropping  fire. 

*  *  *  *  *  *  «• 

A  common  slave  (you  know  him  well  by  sight) 
Held  up  his  left  hand,  which  did  flame  and  burn 
Like  twenty  torches  join'd ;  and  yet  his  hand, 
Not  sensible  of  fire,  remain'd  unscorch'd. 

Julius  Ccesar,  Act  1,  Scene  3. 

In  1841  I  had  been  prevented  from  crossing  the  cele- 
brated pass  of  Mont  Cervin  along  with  my  friend  Mr. 
Heath,  and  in  1842  another  accident  threatened  again 
to  make  Zermatt  the  limit  of  my  journey.  A  trifling 
injury  to  my  foot,  received  on  the  Mer  de  Glace  at 
Chamouni,  and  which  had  not  appeared  to  get  worse 
during  the  severe  walking  which  I  had  since  performed, 
assumed  a  more  serious  appearance  during  a  day  or  two 
of  comparative  repose  which  I  passed  at  Zermatt,  wait- 
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ing  for  M.  Studer's  arrival  from  Visp.  1  became  a  close 
prisoner,  for  nearly  a  week,  at  the  little  inn  at  Zermatt, 
where  I  was  fortunate  in  finding  much  comfort  and 
attention  from  the  worthy  Madame  Lauber.  The  weather 
had  altered  for  the  worse,  which  diminished  my  regret 
at  the  detention,  and  I  had  the  advantage  of  M.  Studer's 
company.  My  friend  was,  however,  resolved  to  lose  no 
more  time  than  the  weather  rendered  necessary  in  re- 
suming his  journey,  and  as  my  foot  was  now  convale- 
scent, I  consented  to  accompany  him,  on  a  morning  of 
somewhat  doubtful  promise,  when  we  were  called  by  the 
faithful  Klaus,  whilst  the  stars  were  still  shining  bright 
through  the  wild  drift  of  cloud.  The  impatience  of  the 
guides  on  such  occasions  is  not  the  least  of  the  evils  of 
detention.  My  Savoyard,  who  spoke  not  a  word  of 
German,  pure  or  impure,  (and  nothing  else  was  under- 
stood at  Zermatt,)  suffered  the  horrors  of  ennui  to  an 
extent  which  might  be  thought  to  belong  exclusively  to 
the  loungers  of  our  great  cities ;  and  but  for  a  small 
speculation  in  the  minerals  of  Findelen,  which  he  fully 
counted  upon  disposing  of  with  a  profit  of  200  per  cent 
at  Chamouni,  he  very  probably  would  have  insisted  on 
walking  off  to  enjoy  the  daily  fund  of  summer's  gossip 
of  his  native  valley. 

We  set  forth  about  half-past  4  a.m.,  and  having 
crossed  the  torrent  of  Zmutt,  wound  slowly  up  the 
steep  pastures  which  skirt  the  western  edge  of  the 
glacier  of  Gorner.  We  gradually  attained  a  consider- 
able elevation  above  its  surface,  before  crossing  another 
torrent,    which    descends   from   the  Boden-Gletscher, 
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which  we  left  upon  our  right.  In  the  preceding  year 
I  had  ascended  thus  far,  and  crossed  the  Boden  Glet* 
scher  to  the  foot  of  the  Hirli,  where  there  is  a  gloomy 
tarn  called  the  Schwartzen  See,  beyond  which  is  a 
fine  view  of  the  northern  precipice  of  the  Mont  Cervin, 
and  of  the  glacier  of  Zmutt.  Those  who  do  not  pro- 
pose to  pass  the  Col  of  St.  Theodule  may  thus  make  a 
very  interesting  excursion,  and  return  by  the  chalets  of 
Zmutt.  Now,  however,  we  kept  right  onwards,  and  a 
little  after  seven  we  reached  the  edge  of  the  glacier 
which  we  had  to  traverse.  Its  surface  is  tolerably 
level,  it  is  very  extensive  and  desolate,  not  being  in- 
cluded between  bold  walls  as  in  the  lower  glaciers,  but 
occupying  a  sort  of  vast  table  land,  at  an  average  height 
of  nearly  10,000  English  feet  above  the  sea.  We  had 
an  opportunity  of  appreciating  its  desolation,  for  we 
were  repeatedly  enveloped  in  the  rolling  mists  which 
swept  over  the  col,  and  which  appeared  to  boil  up 
tumultuously  from  the  side  of  Italy,  which  we  were 
approaching,  and  to  be  repelled  on  the  Swiss  side  by 
an  uncertain  north  wind.  This  wind  secured  us,  how- 
ever, a  fine  view  of  Monte  Eosa,  and  of  the  chain  of 
the  Weisshorn ;  but  I  learned  nothing  new  of  the 
topography  of  either  from  this  point,  nor  does  the 
panorama  admit  of  comparison  with  that  from  the  Col 
d'Erin.  Even  the  Matterhorn  (Mont  Cervin),  which, 
however,  we  saw  imperfectly,  loses  its  apparent  height, 
since  here  it  rises  only  from  the  ridge,  already  at  a 
height  of  11,000  feet.  Having  walked  already  for  a 
long  time  over  snowy  flats,  we  entered  a  kind  of  defile 
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as  we  approached  the  col.  The  mists  closed  round  us, 
and  a  stranger  might  very  easily  have  entirely  lost  his 
way,  for  the  defile  presented  many  accessible  points ; 
our  guide,  Damatter,  however,  took  the  matter  very 
coolly,  and  brought  us  safely  to  the  col.  The  weather 
was  damp  and  raw,  and  we  had  no  view.  We  had 
been  five  hours  and  a  quarter  constantly  ascending  from 
Zermatt.  We  hastened  to  observe  our  instruments. 
The  temperature  of  the  air  was  35°  Fahrenheit,  and 
the  barometer  stood  at  511.53  millimetres,  3^  millime- 
tres above  what  I  had  observed  it  at  the  Col  du  Geant. 
The  height  above  the  sea  comes  out  10,938  English  feet, 
by  a  comparison  with  the  barometer,  both  at  Geneva 
and  St.  Bernard. 

The  Col  du  Mont  Cervin,  or  St.  Theodule,  consists 
of  felspar  slate,  or  gneiss,  and  exhibits  well  preserved 
traces  of  a  rude  fortification,  called  "  Fort  du  Saint 
Theodule."  De  Saussure  says,  that  it  was  erected  two 
or  three  centuries  ago  by  the  inhabitants  of  Aoste,  to 
prevent  an  invasion  of  the  Valaisans.  "  Ce  sont,"  he 
adds,  "  vraisemblablement  les  ouvrages  de  fortification 
les  plus  eleves  de  notre  planete.  Mais  pourquoi  faut  il 
que  les  hommes  n'aient  erige  dans  ces  hautes  regions 
un  ouvrage  aussi  durable  que  pour  y  laisser  un  monu- 
ment de  leur  haine  et  de  leurs  passions  destructives." 
Certainly  there  is  nothing  more  jarring  to  the  impres- 
sions of  stern  grandeur  and  vast  solitude  than  the  not 
unfrequent  occurrence  of  military  works  in  many  parts 
of  the  Alps, 

"  High  heaven  itself  our  impious  rage  assails." 
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The  pass  of  the  Col  de  la  Seigne,  at  the  head  of  the 
Allee  Blanche,  and  more  than  one  of  the  very  savage 
cols  near  Monte  Viso,  bear  witness  to  this  strange 
anomaly. 

We   were   disappointed   of  the  fine  view  which  we 
ought  to  have  seen  towards  Aoste.     Fortunately  the 
clouds  cleared  so  far  as  to  let  us  see  our  way  across  the 
remaining  part  of  the  glacier  on  the  Italian  side,  which 
is  much  steeper  than  the  other,  and  consequently  tra- 
versed by  extensive  rents,  which  being  covered  knee- 
deep  with  snow  freshly  fallen  during  the  last  few  days 
of  bad  weather,  were,  in  some  places,  not  a  little  dan- 
gerous.    The  pass  of  the  Mont  Cervin  appeared  to  me, 
on  the  whole,  a  more  considerable  undertaking  than  I 
had  expected.     Knowing  that  it  is  frequently  traversed 
in  favourable  seasons  by  horses  and  mules,  I  expected 
to  have  found  the  glacier  both  shorter  and  easier.     This 
season,  indeed,  no  beast  of  burden  had  crossed,  and  it 
appeared  almost  inconceivable  how  they  ever  could ; 
but  such  is  certainly  the  fact,  and  we  saw  more  than 
one  trace  of  animals  which  had  perished  in  the  passage. 
Another  circumstance  which  led  me  to  expect  an  easier 
passage  than  we  found  it,  was  the  ludicrous  outfit  of  our 
friend    Peter  Damatter,   the  guide   of   Zermatt,  who, 
instead   of  bringing  a  good  ice   pole  and  cord,  as  he 
ought  to  have  done,  being  aware  of  the  fresh  snow,  had 
provided  himself  merely  with  an  umbrella.     He  was 
glad  to  borrow  a  stick  from  one  of  the  party  to  sound 
his  way  on  the  Italian  side,  although  we  alleged  that 
he  used  it  with  little  dexterity;  but  the  snow  was  literally 
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knee-deep,  and  we  encountered  several  wide  crevasses, 
into  one  of  which  Tairraz  had  almost  fallen,  although 
he  was  the  last  of  the  party  who  had  trodden  in  the 
guide's  footsteps.  Had  he  unfortunately  done  so,  we 
should  have  had  difficulty  in  extricating  him  for  want 
of  a  rope.  When  he  recovered  his  footing,  he  looked 
as  pale  as  a  sheet,  but  proceeded  quietly. 

At  length  we  were  free  of  the  glacier,  and  recovered 
a  track  by  no  means  obvious,  which  leads  to  the  chalets 
of  Breuil,  leaving  upon  our  left  hand  the  longer  and 
more  difficult  route  by  the  Cimes  Blanches  conducting 
to  St.  Giacomo  d'Ayas.  The  atmosphere  was  very 
turbid,  the  ground  was  covered  with  half-melted  snow, 
and  some  hail  began  to  fall.  We  were,  perhaps,  1500 
feet  below  the  col,  or  still  above  9000  above  the  sea, 
when  I  noticed  a  curious  sound,  which  seemed  to  pro- 
ceed from  the  alpine  pole  with  which  I  was  walking. 
I  asked  the  guide  next  me  whether  he  heard  it,  and 
what  he  thought  it  was.  The  members  of  that  fra- 
ternity are  very  hard  pushed  indeed,  when  they  have 
not  an  answer  ready  for  any  emergency.  He  therefore 
replied  with  great  coolness,  that  the  rustling  of  the  stick 
no  doubt  proceeded  from  a  worm  eating  the  wood  in 
the  interior !  This  answer  did  not  appear  to  me  satis- 
factory, and  I  therefore  applied  the  experimentum  cruets 
of  reversing  the  stick,  so  that  the  point  was  now  upper- 
most. The  worm  was  already  at  the  other  end !  I 
next  held  my  hand  above  my  head,  and  my  fingers 
yielded  a  fizzing  sound.  There  could  be  tbut  one 
explanation — we  were  so  near  a  thunder  cloud  as  to  be 
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highly  electrified  by  induction.  I  soon  perceived  that 
all  the  angular  stones  were  hissing  round  us  like  points 
near  a  powerful  electrical  machine.  I  told  my  com- 
panions of  our  situation,  and  begged  Damatter  to  lower 
his  umbrella,  which  he  had  now  resumed,  and  hoisted 
against  the  hail  shower,  and  whose  gay  brass  point  was 
likely  to  become  the  paratonnerre  of  the  party.  The 
words  were  scarcely  out  of  my  mouth,  when  a  clap  of 
thunder  unaccompanied  by  lightning,  justified  my  pre- 
caution. 

At  length  we  got  below  the  level  of  the  clouds,  and 
the  first  shelter  we  reached  was  the  wretched  retreat  of 
two  Sardinian  douaniers,  who  had  lighted  a  fire  under 
a  portion  of  the  remaining  arch  of  what  had  once  been 
a  pretty  solid  edifice,  probably  a  cowhouse  ;  stones  being 
plentiful,  and  wood  the  reverse,  this  mode  of  roofing  had 
been  adopted.  They  received  us  with  civility,  and 
allowed  us  to  dine  by  their  fire ;  and  as  we  had  been 
on  foot  for  eight  hours,  we  were  entitled  to  some  repose. 
The  absolute  discomfort  in  which  this  class  of  men  live 
is  greater  than  in  almost  any  other  profession.  Hard 
diet,  constant  exposure,  sleepless  nights,  combined  with 
personal  risk,  and  still  more  galling  unpopularity,  great 
fatigue,  and  perpetual  surveillance,  are  the  ordinary 
accidents  of  their  life.  Liable  to  suspicion  when  they 
quit  the  wildest  and  most  inaccessible  parts  of  the  chain 
where  a  smuggler  may  by  possibility  pass,  posted  for 
hours  together  on  a  glacier  9000  feet  above  the  sea,  and, 
like  animals  of  prey,  taking  repose  during  daylight  in 
some  deserted  hovel  in  their  wet  clothes — one  cannot  but 
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conclude  the  smuggler's  life  to  be  luxury  compared  to 
the  protracted  sufferings  of  their  detectors,  On  many- 
frontiers  the  douaniers  are  a  slovenly  and  self-indulgent 
race ;  but  on  others  I  know  that  this  is  no  exaggerated 
picture  of  their  lives,  even  in  the  finest  season  of  the  year. 

We  descended  to  Breuil,  a  group  of  chalets  pleasingly 
situated  at  the  first  green  level  in  the  valley,  where  we 
arrived  at  two  o'clock,  having  staid  an  hour  with  the 
douaniers.  The  scenery  of  the  head  of  the  Val  Tour- 
nanche,  in  which  we  now  found  ourselves,  is  very  striking. 
The  Mont  Cervin,  which  owing  to  the  clouds,  we  saw 
imperfectly,  is  the  most  conspicuous  object,  and  next  to 
that  the  excessively  rugged  range  which  stretches  away 
from  the  Dent  d'Erin  as  a  centre,  and  forms  the  bound- 
ary between  the  Val  Biona  and  Val  Tournanche ;  the 
Dent  d'Erin  itself  rose  in  terrible  majesty.  We  noticed 
what  appeared  to  be  an  ancient  moraine  descending  from 
between  the  Mont  Cervin  and  the  Col  we  had  passed, 
exactly  where,  according  to  the  general  belief,  the  former 
passage  existed — namely,  close  under  the  Mont  Cervin 
itself. 

We  performed  the  road  from  Breuil  to  the  village  of 
Val  Tournanche  leisurely,  having  the  afternoon  before 
us.  In  one  place  the  valley  becomes  contracted,  and 
the  torrent  dashes  through  a  picturesque  ravine,  which 
exhibits  distinct  traces  of  glacier  action  as  well  as  the 
friction  due  to  water.  Transported  blocks  are  not 
numerous.  Below  this  occur  the  first  permanent  habi- 
tations, and  Val  Tournanche  itself,  which  would  be  a 
pretty   village    any   where,    seems  a  paradise  to  one 
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descending  from  such  savage  scenery  as  we  had  left. 
The  valley,  though  narrow,  and  partly  bordered  by 
precipices,  has  yet  an  undulating  grassy  bottom,  with 
well  watered  meadows.  The  heights  are  clothed  with 
pines,  and  the  cottages  peep  out  through  walnut  trees, 
as  well  as  the  spire  of  the  village  church,  which  has  an 
Italian  character.  There  is  no  inn,  but  we  were  received 
and  hospitably  entertained  by  the  Kecjeveur  des  Douanes, 
with  whose  subordinates  we  had  dined. 

Next  morning  we  proceeded  to  cross  the  lateral  chain 
which  separates  the  Val  Tournanche  from  the  valley 
of  Ayas  or  Val  Challant,  to  which,  as  has  been  already 
said,  there  is  a  direct  passage  from  the  Col  of  St. 
Theodule.  This  is  the  first  of  a  series  of  ridges  which 
require  to  be  passed  in  succession  by  one  who  would 
make  the  circuit  of  Monte  Eosa.  These  lateral  passes, 
though  none  of  them  difficult,  are  generally  steep  and 
fatiguing,  and  render  this  expedition  a  far  more  serious 
one  than  the  circuit  of  Mont  Blanc.  There  are  usually 
several  passes  of  these  ridges :  in  the  present  case, 
having  accidentally  met  with  the  cure  of  a  parish  which 
lay  in  the  way  of  the  pass  to  Ayas,  we  left  Val  Tour- 
nanche, in  company  with  him,  at  seven  o'clock  a.m., 
and  descended  the  valley  a  little  way  farther ;  we  then 
took  a  footpath  to  the  left,  and  soon  found  ourselves  in 
a  wood,  which  covers  the  precipices  of  that  part  of  the 
valley.  Our  cure  was  a  stout  walker,  and  a  useful 
guide,  for  our  footpath  (which  was  a  short  cut)  soon  split 
into  numberless  tracks,  and  as  we  gradually  got  amongst 
the  rocks,  we  were  glad  that  we  were  not  left  to  waste 
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time  by  discovering  a  way  for  ourselves.  We  ascended 
gradually  higher  and  higher,  and  all  the  while,  as  we 
walked  parallel  to  the  course  of  the  valley,  the  torrent 
was  working  itself  deeper  and  deeper,  so  that  from  each 
fresh  crag  we  found  a  greater  interval  between  us  and 
it,  until  at  last,  turning  a  rock,  we  stood  above  a  preci- 
pice at  least  2000  feet  high,  to  which  here  and  there  a 
clinging  pine  seemed  to  give  more  steepness,  by  offering 
a  scale  for  measuring  the  abyss.  This  point  gained, 
we  rejoiced  in  the  beauty  of  the  morning,  and  of  the 
herbage  spangled  with  drops  from  the  early  mists  ;  and 
as  we  turned  round  we  saw  behind  us  the  Mont  Cervin 
rising  in  unclouded  grandeur.  We  then  passed  from 
rock  and  wood  to  an  open  alpine  pasturage,  which 
seemed  cut  off  by  these  precipices  from  the  world 
beneath,  and  here  was  the  home  of  our  cure,  a  little 
village,  appropriately  named  Chamoix,  one  and  a  half 
hours  distant  from  Val  Tournanche. 

From  thence,  a  gentle  though  pretty  long  ascent 
took  us  to  the  Col  de  Portala,  composed  of  limestone, 
and  very  precipitous  on  the  eastern  side,  where  it  im- 
mediately overlooks  the  village  of  Ay  as.  The  height 
of  the  col,  by  M.  Studer's  observation,  is  7995  feet, 
and  that  of  Chamoix  6004  feet  above  the  sea.  The 
descent  presented  no  difficulty,  and  from  Ayas,  two 
hours'  pleasant  walk  took  us  to  Brussone.  In  the 
course  of  it  we  crossed  a  singular  tract  of  country.  It 
was  evidently  the  site  of  a  lake  which  had  been  formed 
by  the  damming  of  the  waters  by  a  tremendous  landslip 
which  had  taken  place  from  a  mountain  on  the  right. 
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At  first  we  thought  it  a  moraine,  but  we  saw  evidently 
that  it  was  but  a  current  of  debris  which  had  descended 
from  the  neighbouring  hill,  disengaged,  like  that  of 
Goldau,  probably  by  the  force  of  water.  The  scale  of 
it  is  immense. 

We  arrived  at  Brussone  soon  after  three,  and  thought 
of  going  on  to  Gressonay,  which  would  have  been  quite 
practicable.  The  beauty  of  the  spot,  however,  tempted 
us  to  remain,  notwithstanding  the  indifferent  accommo- 
dation which  the  Lion  d'Or  offered ;  but,  after  all,  we 
might  have  been  much  worse  lodged.  The  village  is 
beautifully  situated  on  a  frequented  mule  road  from 
Chatillon  to  Gressonay,  by  the  Cols  of  Ion  and  Eanzola ; 
the  lower  part  of  the  valley  also  communicates  with  the 
valley  of  the  Doire,  near  Fort  Bard.  It  appears,  how- 
ever, to  be  shut  in  by  the  highly  picturesque  mass  of 
Mont  Nery,  a  dark  mountain,  with  snow  lying  in  its 
higher  ravines,  and  which,  from  its  general  character, 
is  probably  in  geological  relation  with  the  mountains  of 
Champorcher  on  the  other  side  of  the  great  valley. 

The  next  morning  was  beautiful.  It  was  Sunday, 
and  as  we  slowly  ascended  the  heights  above  Brussone, 
we  met  numbers  of  peasants  descending  to  church,  who 
greeted  us  in  French  patois.  After  two  and  a  half 
hours,  we  reached  the  Col  de  Eanzola,  which  was 
higher  than  we  expected,  being  7136  feet  above  the 
sea,  whilst  the  level  of  Brussone  is  4431.  It  is  a 
narrow  opening  in  the  ridge,  from  whence  we  suddenly 
obtain  a  view  of  the  deep  and  narrow  Val  de  Lys,  and, 
soon  after,   of  the   village   of  Gressonay.     As  usual, 
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(owing  to  the  general  western  dip  of  the  strata),  the 
east  side  of  the  col  is  steep.  Eight  opposite,  we  ob- 
served the  Col  of  Val  Dobbia  leading  from  the  Val  de 
Lys  to  the  Val  Sesia.  We  ought  to  have  enjoyed  a 
view  of  Monte  Eosa ;  but  though  the  weather  was  fine, 
the  mountain  remained  veiled  in  clouds.  A  rapid 
descent  brought  us,  in  about  an  hour,  to  the  village  of 
St.  Jean  de  Gressonay,  the  principal  place  in  the  valley, 
where  we  at  once  perceived,  by  the  appearance  of  the 
people  in  their  Sunday  costume,  as  well  as  their  lan- 
guage, that  we  were  amongst  a  new  race.  In  fact  the 
Val  de  Lys,  and  part  of  the  neighbouring  ones,  are 
inhabited  by  a  colony  of  Germans.  We  arrived  at 
comfortable  quarters,  chez  Luscos,  in  good  time  for  the 
mid-day  meal,  and  disposed  ourselves  to  remain  there 
for  the  rest  of  the  day.  Every  thing  betokened  German 
neatness  and  order,  and  in  a  very  short  time,  what  ap- 
peared to  us  a  sumptuous  meal  was  set  on  the  table, 
at  which  sat  our  host,  himself  the  representative  of  one 
branch  of  the  family  of  Luscos,  one  of  the  most  dignified 
of  the  valley,  and  whose  stately  portraits,  mingled  with 
those  of  the  reigning  sovereigns  of  their  time,  graced 
the  walls  of  the  old  baronial  looking  hall  with  huge 
stone-arched  fire-place,  and  numberless  windows  in 
which  we  sat.  The  women,  as  usual,  wore  the  more 
characteristic  costume,  and  especially  the  caps  of  gold 
tissue,  so  common  in  some  parts  of  Germany.  The 
familiar  language  talked  at  table  was  German,  though 
probably  all  the  natives  present  could  talk  more  or  less 
French   and  Piedmontese.      We  were  received  with 
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courtesy,  and  entertained  less  as  guests  at  an  inn  than 
as  at  a  private  house,  and  we  found  that  the  charges 
bore  a  proportion  to  the  favour  thus  conferred  on  us. 
Nevertheless,  in  such  situations,  a  traveller  is  generally 
willing  to  purchase  unusual  comforts  at  a  higher  rate. 
An  intelligent  old  man  sat  next  M.  Studer,  and  after  a 
little  conversation,  he  turned  out  to  be  M.  Zumstein, 
the  well-known  ascender  of  Monte  Eosa,  whose  acquain- 
tance we  had  been  prepared  to  make.  He  entered 
readily  into  conversation.  When,  after  dinner,  I  handed 
him  a  letter  which  had  been  sent  to  me  by  the  ever 
friendly  care  of  the  Chevalier  Plana  of  Turin,  he  at 
once  offered  to  devote  himself  to  our  service  during  our 
stay  in  the  Val  de  Lys,  and  to  accompany  us  to  the  glacier. 
In  pursuance  of  this  plan,  we  proceeded  next  morning 
to  Naversch,  where  M.  Zumstein  lives,  forty  minutes' 
walk  above  St.  Jean,  proposing  to  visit  the  glacier  at 
the  head  of  the  valley,  and  to  cross  the  Col  d'Ollen  to 
the  Val  Sesia  next  day.  But  the  weather  was  too  un- 
favourable. The  clouds  which  had  hung  over  Monte 
Eosa  for  two  days  now  descended  into  the  valley,  and 
by  the  time  we  reached  M.  Zumstein' s  house,  it  rained 
heavily.  We  therefore  paid  him  a  long  visit,  and 
obtained  some  particulars  respecting  his  journeys.  His 
barometer,  compared  with  M.  Studer's,  gave  (29th 
August,    11  a.m.) — 

Fr.  inch.     Lines.  Millimetres. 

M.  Zumstein's,  .      23  7.8     =     640.5 

M.  Studer's,  ....        640.4 

Temperature  of  boiling  water,  (uncorrected,)  204°  20  F. 
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In  the  afternoon,  M.  Stnder  and  I  walked  down  the 
Val  de  Lys  about  five  miles  below  St.  Jean.  We 
quitted  the  green  slates  and  serpentine,  which  are  the 
prevailing  rocks  of  Gressonay,  and  found  hornblende 
slate  with  granite  veins ;  the  hornblende  contains 
garnets,  which  are  very  characteristic  of  the  mountains 
of  Cogne,  with  which  probably  the  Mont  Nery  is  geo- 
logically connected.  We  also  observed  well- character- 
ised roches  montonnees,  where  the  valley  contracts  into 
a  narrow  ravine,  and  its  level  suddenly  falls.  In  general 
blocks  transported  from  any  considerable  distance  are 
rare  in  this  valley.  We  returned  to  St.  Jean  to  dinner, 
and  M.  Zumstein  spent  the  evening  with  us.  M.  Studer 
resolved  not  to  wait  any  longer  for  fine  weather,  and  to 
cross  at  once  to  the  Val  Sesia.  I  was  unwilling,  how- 
ever, to  omit  examining  the  glacier  of  Lys,  and  as  our 
routes  were  to  separate,  at  all  events,  very  shortly,  he 
keeping  the  southern  side  of  the  Alps,  and  I  returning 
by  Monte  Moro  into  Switzerland,  we  determined,  though 
with  regret,  to  part  here.  The  day  was  finer  than  the 
preceding  ones,  though  clouds  still  lowered.  M.  Studer 
crossed  the  Col  de  Val  Dobbia,  whilst  I  reascended  the 
valley  to  Naversch  to  join  M.  Zumstein,  who  good- 
naturedly  accompanied  me  to  the  glacier,  though  the 
day  was  far  from  fine. 
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The  valleys  of  Gressonay,  Sesia,  and  Anzasca,  all 
in  the  Sardinian  dominions,  and  to  the  south  of  the 
great  chain  of  Alps,  are  inhabited,  in  their  higher  parts 
only,  by  a  race  of  men  whose  physiognomy,  dress,  and 
language,  alike  bespeak  a  German  origin.  Were  the 
heads  of  these  valleys  in  immediate  communication  with 
those  of  German- Switzerland  by  easy  passes,  this  would 
occasion  little  surprise,  accustomed  as  we  every  day  are 
to  see  national  limits  transgress  natural  or  geographical 
boundaries,  and  the  peculiarities  of  conterminous  races 
to  be  softened  by  an  imperceptible  gradation.  But  in 
the  Piedmontese  valleys  of  Monte  Eosa,  the  case  is  quite 
otherwise  :  the  chain  of  Alps  is  their  prison,  not  their 
portal ;  for  from  two  out  of  three  of  them,  no  human 
foot  has  certainly  ever  passed  directly  from  Italy  to 
Switzerland,  or  the  reverse.     The  German  colony  must, 
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therefore,  have  been  introduced  through  the  Italian 
territory,  and  their  choice,  or  their  necessities,  have 
driven  them  to  the  mountain  fastnesses,  which,  perhaps, 
reminded  them  of  those  of  their  native  land. 

De  Saussure  has,  as  usual,  nearly  exhausted  what  it 
is  of  importance  to  say  respecting  the  possible  origin  of 
these  mountaineers.  He  has  classed  the  existence  of 
the  German  colony  as  one  of  the  nine  peculiarities  of 
the  district  ;*  he  has  stated  in  a  few  sentences  what 
may  be  conjectured  as  to  their  origin,  and  in  a  few  more 
he  has  adroitly  sketched  their  character. 

De  Saussure  supposes  that  they  were  Valaisans  who 
crossed  the  Monte  Moro  (a  pass  from  the  Val  Anzasca 
into  Switzerland)  at  a  remote  period,  in  order  to  occupy 
the  higher  valleys  of  Monte  Eosa,  whose  rough  surface 
and  rude  climate  had  repelled  the  more  delicate  Italians. 
He  describes  the  people  as  simple,  timid,  and  even  rude, 
but  honest ;  their  greatest  fault,  a  want  of  hospitality, 
which  he  found  embarrassing  at  a  time  when  inns  were 
even  rarer  than  at  present. 

It  may  be  affirmed  that  the  manners  of  the  German 
settlers  have  improved  since  the  time  of  De  Saussure, 
which  leads  us  to  believe  that  their  fault  arose  from 
their  ignorance  and  isolation.  I  met  everywhere  with 
respectful,  and  even  touching  attention.  Any  traveller 
speaking  the  German  language,  is  certain  to  be  well 
received ;  and  it  is  interesting  to  observe  the  tenacity 
with  which  these  descendants  of  an  unknown  stock  cling 
to  the  usages  and  the  speech   which    form   the    only 

*  Voyages,  §  2243. 
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evidence  of  their  birth,  for  history  and  tradition  are 
both  silent  on  the  subject.  Though  most  of  the  inhabit- 
ants— at  least  the  men — speak  several  languages,  ac- 
quired during  their  earlier  years  of  expatriation,  they 
invariably  prefer  speaking  German,  which  many  of 
them  do  with  fluency,  and  without  accent ;  far  better, 
in  short,  than  most  persons  of  a  similar  class  in  Ger- 
man Switzerland.  The  expatriation  to  which  I  have 
alluded,  arises  from  their  practice  of  going  forth  from 
their  valleys  at  an  early  age  to  push  their  fortunes 
in  wealthier  lands,  and  especially  in  southern  Ger- 
many. But  almost  invariably,  they  at  last  return  to 
marry,*  and  to  settle  in  comfort  at  home.  Hence, 
ease  and  independence  is  still  more  marked  here  than 
in  Switzerland.  Some  of  the  earlier  writers,  as 
Scheuchzer,  distinguish  Gressonay  as  the  u  Merchant- 
Valley,'' -J-  par  excellence;  and  at  one  time  the  race 
of  pedlars  in  southern  Germany  were  termed  u  Gresso- 
nayer"  collectively. 

Their  habits  are  cleanly  and  active,  and  their  houses, 
built  in  the  true  German  taste,  would  alone,  and  at 
once,  distinguish  them  from  their  Italian  neighbours. 
I  spent  a  Sunday  at  Gressonay,  as  already  mentioned, 
which  gave  me  an  opportunity  of  seeing  the  holiday 
costume  of  the  women,  which  resembles  some  of  the 
gayest  in  Switzerland,  especially  the  abundance  of  gold 
and  silver  lace,  and  the  metallic  helmet- caps.     In  reli- 

*  They  have  an  expressive  proverb  to  this  effect : — 

M  Weiber  und  Steine  muss  man  lassen  wo  sie  wachsen." 
f  Kramer-Thai. 
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gion  they  are  strictly  Eoman  Catholics :  their  churches 
are  adorned  with  frescos  in  the  Italian  taste. 

Since  De  Saussure  called  particular  attention  to  the 
German  settlers  of  Monte  Bosa,  several  German  authors 
have  written  respecting  them.  Of  these  the  chief  are 
Hirzel-Escher,  Yon  Welden,  and  Schott.  Of  these 
works  now  before  me,  the  last  is  the  most  elaborate  as 
respects  the  question  of  population  ;*  but  it  is  tedious 
from  its  detail,  and  disagreeable  to  read,  from  an  affec- 
tation of  singularity  in  the  spelling  and  printing  of  the 
German  language. 

Schott  has  given  specimens  of  the  patois  of  each  of 
the  various  communes  of  the  German  valleys — namely, 
Issime  and  Gressonay  in  the  Val  de  Lys — -Alagna,  the 
highest  village,  which  alone  is  German,  in  the  Val 
Sesia — Eima  in  the  Val  Sermenta — Eimella  in  the  Val 
Mastalone — and  Macugnaga  in  the  Val  Anzasca.  That 
of  Gressonay  appears  to  be  the  least  impure  German ; 
and  indeed  it  is  there  alone  that  the  striking  externals 
of  the  German  race  are  to  be  found  in  perfection : 
nearest  to  it  in  this  respect  is  the  valley  of  Anzasca. 
In  every  case,  the  patois  is  a  corrupt  mixture  of  Eoman 
and  Teutonip  roots,  of  which  the  author  has  given  an 
elaborate  vocabulary.  It  is  curious  to  observe,  that  in 
the  proper  names  of  these  valleys,  the  family  names 
have  preserved  pretty  generally  their  German  cha- 
racter, as  Ackermann,   Beck,  Schwartz,  Zimmermann, 

*  Die  Deutschen  Colonie  in  Piemont,  ihr  Land,  ihre  Mundart, 
und  Herkunft.     Yon  Albert  Schott.     Stuttgardt,  1842.    . 
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Zumstein,    whilst   the    Christian    names    are    chiefly 
Italian. 

The  second  of  the  works  above  named,  that  of  Von 
Welden,  is  interesting  from  the  topographical  details 
which  it  gives  of  the  complicated  environs  of  Monte 
Eosa,  which,  till  then,  were  very  imperfectly  understood, 
— and  not  less  so  from  the  details  of  successive  attempts 
to  reach  its  highest  summit,  made  by  M.  Zumstein 
(a  native  of  these  valleys),  and  described  in  his  own 
words. 

The  vexed  question  of  the  comparative  height  of 
Mont  Blanc  and  Monte  Eosa,  was  undecided  before  the 
survey  of  Von  Welden,  which  was  published  in  1824.* 
It  required  an  elaborate  operation  to  determine  its  abso- 
lute height,  on  account  of  the  complication  of  peaks  of 
nearly  equal  elevation  which  form  its  summit,  all  of 
which  cannot  be  seen  from  perhaps  any  point  external 
to  them,  and  which  must  nevertheless  be  separately 
and  minutely  observed,  in  order  to  ascertain  which  is 
really  the  highest.  Thus  De  Saussure,  as  appears  evi- 
dently from  his  own  view  (Voyages,  Tom.  IV.  PI.  V.), 
measured  not  the  highest  peak,  but  only  the  third  in 
height,  now  called  the  Zumsteinspitze.  He  made  it 
2430  toises,  or  15,540  English  feet  above  the  sea.-J- 
This  was  within  200  feet  of  the  height  of  Mont  Blanc ; 
but  later  and  more  precise  observations  all  agree  in 
making  even  the    highest    point    considerably  lower. 

*  Der  Monte  Rosa,  eine  topographische  und  naturhistorisclie 
Skizze.     Wien,  1824.  f  Voyages,  §  2135. 
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Von  Welden  finds  it  to  be  14,222  French,  or  15,158 
English  feet,  which  agrees  nearly  with  the  mean  of  the 
results  of  Carlini,  Oriani,  and  Ooraboeuf.* 

Monte  Eosa  is  a  union  of  several  mountain  chains, 
rather  than  one  summit.  The  map,  page  1,  though 
on  a  small  scale,  will  give  an  idea  of  their  arrangement. 
From  it,  or  from  any  map  based  upon  Von  Welden's, 
it  will  be  seen  that  a  vast  inaccessible  ridge  stretches 
nearly  east  and  west,  commencing  at  the  Col  du  Mont 
Cervin,  between  Zermatt  and  Breuil,  and  terminating 
in  the  Cime  de  la  Pisse,  to  the  east  of  Monte  Eosa. 
This  chain  includes  the  Petit  Mont  Cervin,  the  Breithorn, 
and  the  Lyskamm.  Another  vast  ridge,  though  a  shorter 
one,  meets  this  nearly  at  right  angles,  stretching  from 
Monte  Eosa  northwards,  towards  the  Cima  di  Jazi.  It 
also  crosses  the  chain  to  the  south,  so  as  to  form  the  ridge 
of  the  Col  d'Ollen  between  the  Val  de  Lys  and  Val 
Sesia.  The  union  or  knot  formed  by  these  two  chains 
is  the  locality  of  the  elevated  summits  properly  called 
Monte  Eosa.  Of  course  four  cavities  or  angles  are  left 
when  the  transverse  chain  meets  the  longitudinal  one. 
The  one  of  these  to  the  north-eastward,  which  is  the 
most  precipitous,  and  which,  indeed,  has  been  compared 
by  De  Saussure  to  a  crater,  forms  the  head  of  the  Val 
Anzasca,  and  embosoms  the  glacier  of  Macugnaga  ;  the 
north-western  one,  vaster,  but  less  precipitous,  gives 

*  Carlini,  2348  toises.  Von  Welden,  2370  toises. 

Oriani,  2388     „  Coraboeuf,        2379     „ 

— Brugiere,  Orographic  de  V Europe,  p.  208. 


ITS  NUMEROUS  SUMMITS.  269 

birth  to  the  great  glacier  of  Gorner,  or  of  Zermatt ;  the 
south-western  angle  contains  the  glacier  of  Lys,  which 
descends  from  the  Lyskamm*  into  the  valley  of  Gres- 
sonay ;  the  fourth,  or  south-eastern  cavity,  is  occupied 
by  the  head  of  the  Val  Sesia,  and  has  also  extensive, 
though  less  prominent  glaciers. 

Thus  Monte  Eosa  is  in  ground  plan  like  a  four-rayed 
star  or  cross.  All  the  highest  summits  are  ranged  along 
the  northern  and  southern  rays,  especially  the  former. 
The  point  of  union  of  the  rays  is  not  the  most  elevated, 
though,  in  some  respects,  it  is  the  most  generally  com- 
manding top.  It  is  the  most  conspicuous  from  the 
Italian  side  of  the  Alps ;  it  has  been  called  by  Von 
Welden  "  Signal  Kuppe."  It  is  the  fourth  in  point  of 
height.  The  three  higher  lie  all  immediately  north 
from  it ;  the  first  in  order  is  the  "  Zumsteinspitze,"  the 
highest  which  has  been  ascended,-|-  which  is  a  snowy 
blunt  summit,  mistaken  by  De  Saussure  for  the  highest. 
Next  follows  the  highest ;  a  sharp  rocky  obelisk,  well 
seen  from  the  Col  d'Erin  (see  page  224)  and  from 
Monte  Moro  (see  next  chapter).  It  is  connected  with 
the  Zum stein  spitze  by  a  longitudinal  very  sharp  icy 
ridge  like  a  house  roof,  which,  on  the  eastern  side,  de- 
scends with  appalling  rapidity  to  an  abyss  which  is 
scarcely  equalled  in  the  Alps  for  depth  and  steepness. 
Beyond  the  highest,  or  "  Hochste  Spitze/'  is  the  second 
highest,  called  by  Von  Welden  "Nord-End,"  which,  like 
the  last,  has  never  been  scaled.  The  difference  of  height 

*  Kamm,  a  comb-shaped  or  jagged  ridge  of  mountains. 
I  t  See,  note  p.  273. 
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of  these  four  summits  is  trifling,  amounting  to  only  34 
toises,  or  little  more  than  200  feet,  from  the  highest  to 
the  lowest.  Three  other  summits  of  somewhat  less 
height  form  the  southern  arm  of  the  cross,  namely,  the 
"  Parrotspitze,"  "  Ludwigshohe,"  and  "  Vincentpyra- 
mide,"  the  last  of  which,  and  also  the  lowest,  was  the 
first  ascended  of  the  group. 

Having  now  endeavoured  to  give  a  distinct  geogra- 
phical idea  of  the  position  of  this  group  of  mountains 
(which  I  have  seen  and  sketched  in  almost  every  direc- 
tion from  whence  they  are  visible),  I  will  add  a  very 
few  words  respecting  the  attempts  which  have  been 
made  to  ascend  it,  which  have  excited  far  less  interest 
than  those  upon  Mont  Blanc  ;  and  such  is  the  confusion 
prevalent  on  the  subject,  that  some  guides  of  Chamouni 
maintain  that  they  have  ascended  the  summit  of  Monte 
Eosa  from  the  Col  of  Mont  Cervin,  which  is  a  good  deal 
more  ridiculous  than  if  they  proposed  to  scale  Mont 
Blanc  by  ascending  the  Glacier  of  Argentiere. 

The  explorers  of  Monte  Bosa,  in  its  wilder  recesses, 
were  MM.  Vincent  and  Zumstein,  the  former  the 
earlier,  the  latter  the  more  persevering  and  successful. 
I  can  only  mention  briefly  the  results  of  their  journeys, 
which  may  be  found  contained  in  an  interesting  series 
of  papers  by  M.  Zumstein  in  Yon  Welden's  work. 

The  first  ascent  of  the  lowest  summit  was  by  M. 
Vincent  alone,  in  August  1819,  whence  his  name  was 
justly  given  to  it.  Then  he  and  M.  Zumstein  together 
repeated  the  ascent,  with  more  favourable  weather. 
The  chief  difficulties  experienced  were  from  a  huge  ice 
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cleft,  or  Bergschrund,  and  from  the  labour  of  cutting 
600  steps  with  a  hatchet  on  a  steep  ice  slope.  The 
ascent  on  this,  as  on  all  other  occasions,  was  made  from 
the  side  of  Gressonay,  near  the  Col  d'Ollen,  where  gold 
mines  are  worked  above  the  limits  of  perpetual  snow, 
and  where,  therefore,  a  shelter,  however  rude,  could  be 
obtained,  at  a  height  of  10,800  feet,  certainly  the  highest 
temporary  habitation  in  Europe. 

The  second  journey,  that  of  1820,  was  performed  by 
Zumstein  alone,  with  the  purpose  of  making  for  the 
summits  farther  to  the  north,  and  also  the  highest.  He 
was  accompanied  by  a  surveyor,  with  a  theodolite,  who 
was  commissioned  by  the  Turin  Academy  to  make  obser- 
vations for  the  improvement  of  the  maps  of  Monte  Eosa ; 
but  the  Italian  surveyor  being  unused  to  such  excursions, 
the  labour  and  expense  of  the  journey  were  unavailing, 
although  it  clearly  appears  from  the  narrative,  that  had 
Zumstein  himself  been  able  to  make  the  observations, 
he  would  have  had  ample  time  and  opportunity  for  doing 
so, — one  proof  amongst  many  of  the  necessity  (which 
De  Saussure  saw  and  acted  on)  of  the  director  and  chief 
of  such  an  expedition  being  not  only  an  experienced 
mountaineer,  but  himself  capable  of  undertaking  all  the 
experiments  and  observations  which  he  desires  to  be 
made.  Under  such  circumstances,  the  zeal  and  sense 
of  responsibility  of  the  traveller  and  discoverer  himself, 
are  alone  equal  to  the  task  of  making  observations  of 
any  value,  or  rather,  not  positively  mischievous  by  their 
inaccuracy.  The  most  perfect  land-measurer,  the  most 
experienced  laboratory  assistant,  are  alike  thrown  out 
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when  they  are  expected  to  make  their  contacts,  verify 
their  zero  points,  record  degrees,  minutes,  and  seconds, 
with  as  much  deliberation  balanced  on  a  dizzy  pinnacle 
or  exposed  to  a  pinching  frosty  gale,  as  in  their  ordinary 
localities,  and  with  the  usual  appliances. 

M.  Zumstein  left  the  peak  which  he  had  before 
ascended,  and  several  others,  on  his  right  hand,  follow- 
ing the  elevated  snow  valley  which  separates  the  high 
range  of  Monte  Eosa  from  the  Lyskamm.  It  appears 
that  these  vast  snow-fields  may  be  traversed  without 
danger,  unless  from  the  chance  of  being  overtaken  by 
night  or  bad  weather  at  so  great  a  distance  from  shelter. 
The  valley  of  Zermatt  is  visible  from  them ;  and  we  find 
that  some  peasants  of  Gressonay,  who  reached  this  point 
as  early  as  the  time  of  De  Saussure,  brought  back 
startling  reports  of  an  unknown  pastoral  valley  discovered 
by  them  amidst  the  wilds  of  Monte  Eosa  ;*  the  fact  being 
merely  that  they  saw  the  woods  and  meadows  of  Swit- 
zerland, backed  by  the  icy  chains  of  the  Col  d'Erin, 
Dent  Blanche,  and  Weisshorn. 

So  distant  are  the  higher  summits  of  Monte  Eosa  from 
the  gold-miner's  hut,  whence  the  party  had  started  in 
the  morning,  that  the  day  was  spent  before  the  loaded 
guides  and  the  timid  surveyor  could  be  got  forward  to 
the  foot  of  the  higher  peaks.  Here  Zumstein  had  the 
courage  to  determine  upon  passing  the  night  in  a 
cleft  of  the  ice  at  the  height  of  13,128  French,  or 
13,992  English  feet  above  the  sea, — undoubtedly  the 

*  Compare  De  Saussure,  Voyages,  §  2156,  and  Zumstein,  in 
Von  Welden,  p.  124. 


zumstein's  ascents.  273 

greatest  height  at  which  any  one  has  passed  a  night  in 
Europe. 

The  next  morning,  the  summit  bearing  the  name  of 
Zumstein  was  attained  without  much  difficulty.  Here, 
too,  the  opportunity  of  making  observations  was  lost, 
for  whilst  waiting  for  the  ever  tardy  engineer,  the  horizon 
became  clouded.  The  party  perceived,  however,  that 
they  were  not,  as  they  expected,  upon  the  highest  point, 
which  was  750  yards  farther  north,  and  200  feet  higher. 
It  appeared  to  them  to  be  inaccessible  in  this  direction. 
The  barometer  stood  at  16 J  French  inches.  None  of 
the  party  experienced  the  exhaustion  and  other  symptoms 
so  often  felt  on  Mont  Blanc.  They  returned  to  the  huts 
after  having  been  forty  hours  on  the  snow.  Twice 
afterwards,  M.  Zumstein  repeated  his  visits  to  this  peak, 
but  without  succeeding  in  making  farther  progress.* 


I  shall  conclude  this  chapter  with  some  account  of 
an  excursion  in  the  valley  of  Gressonay,  where  we  stopped 
at  the  close  of  the  last  chapter,  in  the  friendly  company 
of  M.  Zumstein,  the  mention  of  whose  name  naturally 
suggested  this  digression. 

*  Since  the  earlier  editions  of  this  work,  the  highest  summit 
has  been  all  but  gained  by  the  brothers  Schlagintweit.  According 
to  the  account  1  have  seen,  after  scaling  the  reputed  inaccessible 
rock  which  forms  the  conspicuous  head  of  the  mountain,  they 
reached  a  point  not  many  fathoms  below  the  extreme  pinnacle. 
This  had  already  been  done  by  a  guide  of  the  Sernfthal  (Canton 
Glarus).  In  both  cases  the  ascent  was  made  direct  from  the 
Gorner  Glacier  (1854). 
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The  valley  of  Gressonay,  or  Lys-Thal,  is  more  con- 
tracted and  mountainous  than  I  had  expected  to  find  it, 
and  this  is  characteristic  of  several  of  the  valleys  which 
diverge  from  Monte  Rosa,  which  seem  to  be  mere  cracks 
or  rents  without  diverging  branches  of  any  extent. 
The  sides  are  steep  without  being  precipitously  grand. 
Near  St.  Jean  the  valley  is  flat  and  fertile  :  at  Castel, 
half  an  hour's  walk  above,  it  rises  suddenly  amongst 
rocks  to  a  higher  level.  The  distant  view  of  Monte 
Rosa,  which  ought  to  be  the  centre  of  interest,  was  in- 
deed wanting,  for  it  remained  impenetrably  covered 
with  clouds.  Nevertheless,  with  M.  Zumstein  for  my 
guide,  I  left  Naversch,  forty  minutes'  walk  above  St. 
Jean,  for  the  glacier  of  Lys.  At  the  hamlet  of  La 
Trinite,  which  is  situated  in  the  midst  of  a  little  plain, 
one  hour  from  St.  Jean,  a  small  vallev  branches  to  the 
right,  which  affords  the  easiest  road  to  the  Col  d'Ollen 
leading  to  the  Val  Sesia  on  the  east.  We  continued  a 
due  northerly  course,  passing  several  cottages,  which, 
though  small,  were  clean  and  cheerful.  In  the  lower 
part  of  the  valley  are  many  houses  of  considerable  pre- 
tension, and  at  least  three  storeys  high,  which  are  all 
built  of  wood,  and  inhabited  by  the  wealthier  natives, 
who  have  returned  with  fortunes  acquired  in  foreign 
countries,  to  pass  the  remainder  of  their  days  at  home. 
Amongst  these  is  Baron  Peccoz,  who  acquired  his 
nobility  from  the  King  of  Bavaria,  and  who,  having 
made  money  in  trade  in  Germany,  passes  the  greater 
part  of  the  year  at  the  very  head  of  the  valley  of  Lys, 
where  he  can  indulge  what  is  with  him  an  insatiable 
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passion  for  chamois  hunting.  His  substantial  dwelling 
is  the  very  last  permanent  habitation  in  the  valley,  at 
a  spot  called  Am  Bett,  and  within  half  an  hour's  walk 
of  the  glacier.  He  entertained  the  sons  of  the  King  of 
Sardinia,  and  their  suite,  on  a  visit,  which  they  made 
some  years  since  to  Monte  Eosa.  Having  an  intro- 
duction to  him,  through  M.  Plana's  kindness,  I  might 
have  availed  myself  of  his  hospitality,  but  he  was  absent 
upon  his  favourite  sport,  and  M.  Zumstein  was  good 
enough  to  secure  for  me  humbler,  but  most  comfortable 
quarters  for  the  night,  in  the  cottage  of  a  worthy 
peasant  of  the  valley.  At  a  place  called  Staffel,  the 
serpentine  unites  with  the  chlorite  slate,  and  higher  up 
is  replaced  by  red  gneiss.  At  a  spot  called  Cour  de 
Lys,  are  some  traces  of  glacier  action,  namely,  polished 
rocks,  which,  it  has  been  observed,  are  rather  rare  in 
this  valley.  At  Castel  there  are  some  blocks  which 
appear  to  have  been  transported ;  but  this  evidence  is 
doubtful  where  the  geology  is  so  monotonous. 

At  length  we  reached  the  glacier,  at  a  distance  of 
not  more  than  two  and  a  half  hours'  walk  from  St. 
Jean.  It  has  retreated  continually  since  1820,  and  has 
left  a  vast  enclosure — sharply  defined  by  its  moraine — 
a  perfect  waste,  having  (as  I  judged)  not  less  than  a 
square  mile  of  area.  Within  this  area  is  a  kind  of 
rocky  precipice,  above  which  the  glacier  has  now  re- 
tired ;  it  is  composed  of  gneiss,  including  quartz  veins, 
and  though  these  have  never  before  been  uncovered  by 
the  ice  in  the  memory  of  man,  M.  Zumstein  assures  me 
that  he  has  found  marks  of  blast  holes  where  metallic 
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veins  Lad  been  sought  for,  probably  gold,  which  is  still 
worked  in  the  neighbourhood. 

We  ascended  on  our  right  the  eastern  moraine  of  the 
glacier,  I  mean  its  ancient  moraine,  which  extends  yet 
far  beyond  that  of  1820,  and  with  some  labour  and 
fatigue  we  gained  the  level  of  a  kind  of  plateau,  which 
intervenes  between  the  crevassed  ice  descending  from 
Monte  Eosa  and  the  final  slope  of  the  glacier,  at  its 
lower  end.  Here  the  view  ought  to  have  been  very 
grand,  but  we  were  now  completely  in  the  clouds,  with  a 
drizzling  rain.  I  wished  to  cross  the  glacier,  in  order 
to  examine  its  structure,  and  a  rise  in  the  mist  favoured 
us.  The  glacier  stream  is  here  composed  of  two  great 
ice  flows,  derived  from  the  two  sides  of  a  promontory, 
called  Die  Nase,  or  The  Nose,  and  the  eastern  one  is  itself 
the  result  of  two  others,  so  that  three  streams  of  ice 
appear  distinct  where  we  crossed  the  glacier,  with  the 
usual  belted  structure,  vertical  near  the  sides,  and  under 
the  medial  moraine,  and  presenting  a  three-fold  con- 
vexity in  its  front,  as  I  have  observed  in  other  very 
wide  glaciers,  where  the  individual  structure  is  not 
immediately  lost.  The  bands  were  very  well  developed. 
I  pointed  them  out  to  M.  Zumstein,  who  candidly  ad- 
mitted, that  much  as  he  had  been  amongst  glaciers,  he 
had  never  noticed  them  before. 

The  moraines  of  the  glacier  de  Lys  are  composed 
exclusively  of  gneiss  and  syenite,  without  a  trace  of  green 
slate  or  serpentine,  so  abundant  below. 

Having  crossed  the  glacier,  we  took  refuge  for  a 
while  from  the  weather  in  one  of  the  rude  cabins,  con- 
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structed  by  the  shepherds,  amongst  the  blocks  of  the 
ancient  moraine.  We  then  descended  the  west  side ; 
and  I  observed,  in  the  moraine  of  1820,  several  bands 
or  heaps  of  stones,  arranged  transversely  to  the  glacier, 
and  parallel,  like  the  ridges  of  a  ploughed  field.  I  am 
uncertain  whether  or  not  these  were  deposited  in  the  last 
crevasses  of  the  glacier  before  it  disappeared. 

We  returned  somewhat  wet  to  the  village  of  Staffel, 
and  slept  in  the  clean  beds  which  had  been  provided 
for  us.  The  guide  whom  I  had  desired  to  follow  me 
from  St.  Jean  to  cross  the  Col  d'Ollen  next  day,  and 
to  bring  provisions,  did  not  appear,  and  indeed  the 
guides  of  this  country  seem  to  be  not  altogether  sure. 
I  ate  cheerfully,  however,  the  rye  bread  of  the  house, 
baked  at  Christmas  1841,  and  cut,  with  a  hatchet,  into 
morsels  like  sugar,  of  a  size  which  could  be  put  into 
the  mouth  at  once.  I  found  it  not  unpalatable,  and 
even  preferred  it  to  fresh  bread  of  the  same  kind. 
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TOUR  OF  MONTE  ROSA  CONCLUDED  —  FROM 
GRESSONAY  TO  VISP,  BY  MACUGNAGA  AND 
MONTE  MORO. 
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Next  morning,  after  taking  a  cordial  leave  of  M.  Zum- 
stein,  I  started  soon  after  dawn  from  the  hospitable 
roof  of  my  entertainer  at  Staffel,  with  dull  but  fair 
weather,  to  cross  the  Col  d'Ollen  to  Alagna,  in  the  Val 
Sesia.  A  cheerful  well-mannered  peasant,  named 
Joseph  Skinoball,  replaced  my  faithless  guide  as  far  as 
the  col,  whence  he  turned  back.  During  the  ascent 
we  left  upon  the  left  hand  the  gold  mines  of  Indren, 
and  the  spot  named  "  Die  hohe  Licht,"  so  often  referred 
to  in  Zumstein's  ascents  of  Monte  Rosa.  The  Col 
d'Ollen  might  be  reached  either  from  La  Trinite  or 
from  Staffel,  or  direct  from  the  glacier  of  Lys.      In 
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fine  weather  it  would  not  be  too  long  a  day's  work  to 
go  from  St.  Jean  to  the  glacier,  and  thence  to  Alagna 
or  Eiva,  to  sleep.  The  col  is  wild,  and  composed  of 
jagged  rock  mingled  with  snow.  I  ascended  in  two 
hours  and  a  quarter  from  Staffel.  Water  boiled  at 
195°.70,  by  the  thermometer,  whence  I  find  the  height 
to  be  9758  feet  above  the  sea.  Keller  makes  it  1000 
feet  less. 

From  a  little  way  beyond  the  col  there  is  a  fine  view 
eastwards,  including  part  of  the  Lago  Maggiore  and  the 
hills  beyond.  The  descent  to  Alagna  is  very  steep  and 
long  (as  it  lies  much  lower  than  Gressonay),  but,  at 
the  same  time,  interesting.  The  Val  Sesia  is  here  very 
narrow,  and  is  included  between  two  serrated  chains  of 
mountains,  of  which  the  Zuber,  on  the  western,  and  the 
Taglia  Ferro  and  Monte  Turlo,  on  the  eastern  side,  are 
conspicuous.  The  lower  part  of  the  descent  to  Alagna 
is  through  beautiful  wood  and  green  pastures.  Alagna 
itself  has  a  pretty  church,  in  the  Italian  taste,  and  is 
most  agreeably  situated.  I  called  on  the  cure,  who 
had  ascended  the  Signal  Kuppe  (one  of  the  summits  of 
Monte  Eosa)  a  month  before.  Alagna  is  a  very  poor 
place.  A  much  more  barbarous  German  is  spoken  than 
at  Gressonay,  and  it  is  so  completely  on  the  German 
boundary,  that  at  Eiva,  only  half  an  hour's  walk  further 
down  the  valley,  Piedmontese  is  exclusively  spoken,  so 
that  I  was  assured  that  a  great  part  of  the  whole  inha- 
bitants of  these  two  communes,  especially  the  women, 
are  incapable  of  understanding  one  another.  There 
being  no  inn  at  Alagna,  I  descended  the  valley  to  Eiva 
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to  sleep,  although  I  should  have  to  retrace  my  steps. 
I  had,  indeed,  intended  walking  farther  down  the  Val 
Sesia,  which  is  more  pleasing  than  the  Val  de  Lys, — 
for  I  arrived  at  Eiva  before  noon  ;  but  a  violent  thunder 
storm,  which  lasted  all  afternoon  and  part  of  the  night, 
prevented  me.  The  result,  however,  was  happy.  It- 
put  an  end  to  the  recent  uncomfortable  weather,  and 
the  wind  having  changed,  some  of  the  finest  days  of 
the  season  succeeded,  commencing  with  the  1st  Sep- 
tember. It  is  a  singular,  and  not  unimportant  fact, 
which  every  native  of  these  valleys  whom  I  consulted 
agreed  in  stating,  that  the  N.W.  and  N.N.W.  wind 
brings  fine  weather,  and  that  the  E.  wind,  which  in 
Switzerland  (and  even  at  Courmayeur)  is  dry,  is  here 
the  wet  wind.  M.  Plana  mentioned  the  same  as  being 
true  at  Turin. 

The  following  morning  I  was  up  before  daylight, 
and  left  Eiva  at  a  quarter  past  five.  The  weather  was 
beautifully  clear,  and  the  summits  of  Monte  Eosa 
showed  finely,  with  the  morning  sun  above  the  deep 
wooded  valley.  Eiva  is  situated  at  the  foot  of  the  Col 
de  Val  Dobbia,  and  is,  therefore,  nearly  opposite  to  St. 
Jean  de  Gressonay.  The  church  contains  some  paint- 
ings of  a  rude  kind.  I  had  soon  retraced  my  steps  to 
Alagna,  and  there  was  introduced  by  the  cure  to  a 
shepherd  of  Biella,  who  was  going  to  cross  the  Turlo 
pass,  and  who  offered  to  show  the  way.  He  was  a 
merry  fellow  of  the  true  Italian  cast,  with  a  broad 
brimmed  hat,  and  spoke  only  the  Piedmontese  jargon. 
He  had  spent  the  night  over  the  wine  skin,  and  patheti- 
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cally  lamented  the  fatigues  of "  the  ascent,  for  which, 
indeed,  he  was  not  in  very  good  training,  and  before 
we  reached  the  top  he  declared  himself  to  be  "  prope 
della  morte."  About  three  quarters  of  an  hour's  walk 
above  Alagna,  we  passed  an  extensive  establishment 
connected  with  a  gold  mine,  the  property  of  the  Sar- 
dinian government ;  but,  like  most  of  the  others  in  this 
neighbourhood,  it  has  fallen  completely  into  decay. 
The  only  gold  mines  which  I  believe  are  now  worked 
to  any  extent  are  those  of  Pestarena,  in  the  Val  Anzasca. 
We  crossed  the  stream  soon  after,  and  commenced  the 
ascent  of  the  Turlo.  At  a  little  height,  Monte  Eosa 
had  a  grand  appearance,  the  chief  summits  visible  being 
(as  I  judged  by  the  map),  Vincent's  Pyramid,  Lud wig's 
Hohe,  and  the  Signal  Kuppe.  A  steep  zigzag  leads  to 
the  higher  chalets  seated  in  an  extensive  hollow  in  the 
hill.  From  hence,  a  seemingly  endless  ascent  over 
smoothish  rocks  mixed  with  turf,  leads  to  the  col,  which 
remains  in  view  the  whole  way.  Monte  Kosa  is  hid, 
and  there  is  no  variety  of  view.  All  travellers  consider 
this,  and  justly,  as  one  of  the  most  tedious  passes  in  the 
Alps,  although  it  presents  no  kind  of  difficulty.  The 
last  part  of  the  ascent  is  over  fallen  masses  of  rock.  I 
observed  a  group  of  chamois  to  the  right.  The  sum- 
mit is  marked  by  a  cross.  Here  I  found  the  temperature 
of  boiling  water  to  be  by  my  thermometer  196°.68  ; 
that  of  the  air  being  36°  at  11  a.m.,  from  which  I 
conclude  the  height  to  be  9141  English  feet,  instead 
of  8400  as  marked  by  Keller. 

The  view  from  the  Col  Turlo  is  a  wild  one.    The  ridge 
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is  itself  jagged  and  pinnacled  in  fantastic  forms ;  on 
the  eastern  side,  the  ground  falls  (as  usual)  much  more 
steeply,  and  the  bottom  of  the  Val  Quarazza  seems  at 
an  immeasurable  depth,  separated  by  an  extensive  snow 
field.  Monte  Eosa  is  still  concealed  by  the  mass  of  the 
Pizzo  Bianco,  which  rises  on  the  left.  A  very  steep 
descent,  first  over  snow,  and  then  over  fallen  rocks, 
brought  us,  not  without  fatigue,  down  a  height  of 
several  thousand  feet.  When  we  had  reached  the  level 
of  the  highest  sheep  pastures,  my  guide  took  his  leave  ; 
he  gratefully  accepted  the  trifle  which  I  gave  him  for 
his  safe  conduct,  and  then  he  started  off  with  the  half- 
cheerful,  half-plaintive  exclamation, — "  We  shall  meet 
no  more  but  in  Paradise ; "  and  so  we  parted. 

Not  long  after,  I  reached  the  chalets  of  Plana,  which, 
like  most  of  those  in  the  neighbourhood,  are  inhabited 
by  Piedmontese,  and  not  by  the  German  settlers,  and 
consequently  are  very  filthy.  I  rested  awhile  on  the 
rocks  between  the  chalets  and  the  river,  which  were 
very  beautifully  rounded  and  striated,  I  have  no  doubt 
by  glacier  action.  The  forms  were  smooth,  undulating 
ones,  and  the  polish  fine  ;  the  rock  is  a  gneiss,  approach- 
ing nearly  to  granite.  I  may  mention  that,  in  the  Val 
Sesia, — that  is,  in  the  very  small  space  of  it  which  I 
traversed, — I  observed  no  glacier  marks  on  the  rocks. 
In  the  higher  part  above  Alagna,  I  noticed  a  very 
beautiful  syenite  in  blocks ;  I  also  observed  quartz-rock 
in  situ,  near  the  gold- works.  Near  the  Col  Turlo  there 
occurs  a  beautiful  mica  slate,  with  crystals  of  schorl 
(which  mineral  I  also  found  on  the  glacier  de  Lys), 
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succeeded  by  a  granitoid  gneiss  with  large  felspar  crys- 
tals. The  Val  Quarazza,  which  is  a  tributary  of  the 
Val  Anzasca,  contains  in  its  lower  part  granitoid  blocks, 
probably  transported  by  glaciers.  I  crossed  the  torrent 
a  little  below  the  chalets  of  Plana ;  the  valley  there 
becomes  picturesque  and  wooded,  and  a  series  of  cas- 
cades occur  near  the  junction  of  the  valleys.  Turning 
to  the  left  by  the  village  of  Isella,  I  reached  Macug- 
naga  about  4  p.m.,  having  travelled  very  quietly.  This 
valley  is  very  pleasing  in  its  appearance ;  the  houses 
are  dispersed  over  its  surface  rather  than  grouped  in 
villages,  but  Macugnaga  is  the  last  commune.  The 
people  are  agreeable,  talking  German  ;  the  houses  neat, 
and  the  hay-harvest  gave  a  lively  appearance  to  the 
scene.  For  a  while  I  could  not  get  access  to  the  inn, 
until  the  landlord,  a  decrepid,  hunchbacked,  and  blind 
man,  though  still  below  middle  age,  made  his  appear- 
ance from  labouring  in  the  hay-field,  and  by  his  pleasing 
manner,  and  his  attention,  soon  gained  my  interest,  and 
made  me  well  satisfied  with  what  his  house  afforded, 
which,  indeed,  was  more  than  average  comfort,  consider- 
ing the  remoteness  of  the  spot.  There  was  a  visitor's 
book,  and  I  do  not  think  that  a  dozen  travellers  of  all 
countries  had  entered  their  names  since  the  previous 
year.  The  landlord's  name  is  Verra,  and  his  wife  is 
an  obliging  person. 

On  the  2d  September  I  rose  at  five,  intending  to 
cross  the  Monte  Moro  into  the  Vallais.  The  weather 
was  superb,  and  Monte  Eosa  clear.  Whilst  I  dressed 
I  began  to  regret  my  purpose ;  and  when  I  descended 
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to  breakfast,  and  got  a  view  of  the  head  of  the  valley 
of  Macugnaga  in  all  its  magnificence,  I  called  to  mind 
that  I  had  seldom,  if  ever,  regretted  a  day's  delay  in 
the  midst  of  fine  scenery,  and  had  often  cursed  the  in- 
fectious haste  of  travellers.  Therefore,  although  I  had 
lost  two  days  at  Gressonay,  I  called  my  Savoyard,  and 
desired  him  to  prepare  for  a  trip  to  the  neighbouring 
glacier.  We  were  soon  on  foot,  with  an  enchanting 
morning ;  the  sun  was  not  yet  risen  on  the  valley,  which 
had  a  freshness  very  symptomatic  of  fine  weather,  and 
which  I  had  not  enjoyed  for  some  time ;  the  north-west 
wind  had  established  itself.  A  little  above  the  village 
stands  the  church  of  Macugnaga,  and  beside  it  a  noble 
and  thriving  lime-tree,  forming  an  excellent  foreground 
to  the  vast  scenery  behind,  which  is,  beyond  all  com- 
parison, the  finest  view  of  Monte  Eosa  itself.  From 
thence  I  passed  to  the  village  of  Pecetto,  with  its 
church,  which  is  the  last  in  the  valley,  and  both  here 
and  at  Macugnaga,  I  was  struck  with  the  unusual 
taste  displayed  in  ornamental  gardens  at  the  cottage 
doors,  and  with  the  great  beauty  and  luxuriance  of 
some  of  the  choice  flowers,  especially  carnations.  The 
inhabitants  I  met,  and  who  greeted  me  in  German, 
were  chiefly  females  and  old  men.  All  the  young  men 
leave  the  valley  to  seek  their  fortune  in  France,  or 
elsewhere,  as  merchants.  The  inhabitants  of  the  Val 
Sesia  are,  in  like  manner,  chiefly  colporteurs  or  hawkers. 
This  circumstance  explains  a  curious  remark  of  De 
Saussure,  who,  wishing  to  have  a  heavy  case  of  mine- 
rals transported  to  Vanzone  from  Macugnaga,  inquired 
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for  a  man  who  could  carry  them.  He  was  answered 
that  no  man  in  the  valley  was  equal  to  the  task,  but 
that  a  woman  could  easily  do  it,  if  it  was  the  same  to 
him.  And  it  is  certain,  he  adds,  that  two  women  can 
carry  a  mule's  burden.* 

Beyond  Pecetto  a  charming  path  lay  through  fields 
and  woods,  without  habitations,  but  interspersed  with 
bams ;  and  the  great  glacier  which  occupies  the  head 
of  the  valley  appears  conspicuously.  I  ascended  a  steep 
wooded  slope,  which  separates  the  lower  end  of  the  gla- 
cier into  two,  of  which,  however,  by  far  the  larger  is  on 
the  right  hand,  the  other  being  only  a  little  overflow. 
This  slope  is  very  high  and  steep ;  the  upper  part  is 
entirely  composed  of  the  ancient  moraines  of  the  glacier, 
which  have  a  singular  figure  like  artificial  mounds,  and 
embrace  a  charming  well-watered  pasture  ground. 
From  its  upper  part  I  crossed  the  main  branch  of  the 
glacier  on  the  right  to  the  chalets  of  Jazi  at  the  foot 
of  the  mountain  of  that  namcf  From  thence  the  view 
of  the  precipitous  amphitheatre  of  Monte  Kosa  and  the 
Saasgrat  is  very  fine.  Nearly  above  these  chalets  I 
knew  must  be  the  celebrated  pass  of  the  Weiss  Thor 
from  Zermatt  to  Macugnaga.  The.  Piedmontese  shep- 
herd who  occupied  the  chalet  could  give  me  no  informa- 
tion respecting  it,  and  the  range  appears  on  this  side  so 
absolutely  precipitous;  that  I  could  hardly  convince  my- 
self that  any  track  could  be  found  accessible  to  human 

*  Voyages,  §  2244. 
t  The  Cima  di  Jazi  appears  to  correspond  with  the  Strahl- 
horner,  when  seen  from  Zermatt. 
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foot.  It  is  certain,  however,  that  occasionally  precipices 
are  more  practicable  than  they  appear  at  a  distance, 
and  generally  less  vertical ;  and  after  a  very  careful 
examination,  I  detected  a  passage  of  the  rocks,  and 
only  one,  which  it  seemed  possible  to  pursue.  This 
pass  is  mentioned  by  almost  every  writer  on  Monte 
Eosa.  De  Saussure  says  that  it  is  very  dangerous,  but 
does  not  state  that  he  conversed  with  any  one  who  had 
performed  it.*  In  Hirzel-j-  and  Von  Welden,J  I  find 
no  particular  addition  from  personal  knowledge.  Engel- 
hardt§  relates  the  account  of  the  passage  of  the  Weiss 
Thor  by  his  guide  at  Zermatt,  no  doubt  Damatter,  who 
has  repeatedly  assured  me  that  he  once  passed  it,  that 
it  is  very  dangerous,  much  more  so  than  the  Col  d'Erin. 
Schott  ||  states  that  this  pass  was  formerly  more  used 
than  at  present,  and  almost  exclusively  for  the  purpose 
of  pilgrimage  from  the  Vallais  to  the  Monte  Sacro  at 
Varese,  and  this  corresponds  accurately  with  what  I 
learned  from  the  host  Verra  at  Macugnaga.  It  is 
pretty  certain  that  it  has  been  crossed  but  once  in  the 
memory  of  men  now  living,  and  then  by  a  pretty  nume- 
rous company.  I  believe  that  no  one  in  the  Val  An- 
zasca  has  passed  it.^f 

I  continued  along  the  western  moraine  of  the  glacier 
for  some  way  above  the  chalets,  and  crossed  the  foot  of 
the  first  tributary  glacier  descending  from  the  Monte 

*  Voyages,  §  2145.        f  Reise,  p.  32.        J  Monte  Rosa,  p.  38. 
§  Schilderungeii,  p.  195.      ||  Die  Dentschen  in  Piemont,  p.  61. 
%  I  believe  that  of  late  years  the  Weiss  Thor  has  been  crossed 
by  at  least  one  Englishman  (1854). 
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Kosa,  or  rather  that  part  of  it  next  the  Weiss  Thor 
called  the  Nord  End.  It  has  the  usual  scallop  shell 
structure  of  steep  glaciers.  I  then  crossed  to  the  centre 
of  the  glacier  to  examine  its  structure,  and  ascended  the 
axis  of  it  up  to  the  limit  of  perpetual  snow  (or  neve), 
having  sent  my  companion  to  await  my  return  on  the 
eastern  moraine. 

The  general  structure  of  the  Macugnaga  glacier  is 
quite  normal,  in  single  waves.  Higher  up,  the  glacier 
descends  steeply  on  a  twisted  inclined  plane,  occasioned 
by  the  barrier  which  it  has  itself  raised  to  its  advance 
on  the  eastern  side,  by  a  stupendous  moraine  several 
hundred  feet  high,  composed  of  huge  blocks.  The 
structure  of  the  ice  is  beautifully  developed  as  it  sweeps 
round  this  spiral  inclined  plane,  and  is  quite  conform- 
able to  the  cause  which  I  have  elsewhere  assigned  to  it. 
Above  this  the  glacier  becomes  more  level.  Its  surface 
is  thickly  covered  with  snow,  and  this  snow  is  evidently, 
in  many  cases,  the  result  of  avalanches  which  fall  from 
the  steeps  of  Monte  Eosa  upon  the  glacier,  which  De 
Saussure  has  stated  to  be  one  source  whence  glaciers 
derive  their  sustenance, — a  fact  which  has  been  rather 
strangely  denied.  The  snow,  or  neve,  is  usually  dis- 
posed in  bands  or  layers  horizontally  deposited,  which 
most  likely  owe  their  origin  to  successive  avalanches,  or 
successive  snow  falls.  I  wish  distinctly  to  state,  that 
I  attribute  this  stratification  to  nothing  like  the  cause 
of  the  veined  structure  of  glacier  ice.  I  got  some  excel- 
lent sections  of  the  glacier  and  nev6  together ;  the 
former  underneath,  presenting  the  usual  vertical  bands ; 
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Superposition  of  the  Neve  on  the 
Glacier  of  Macugnaga. 


the    latter    superimposed   in   true    horizontal    strata. 

—     t_         On  the   surface  of   the    ice  I 

found  the  remains  of  a  gravel 
cone  of  vast  extent.  I  mention 
this  as  a  glacier  phenomenon 
of  rather  unfrequent  occur- 
rence. 

From  the  higher  plateau, 
at  the  summit  of  a  stupendous 
precipice,  several  thousand  feet  in  height,  to  which 
the  snow  clings  difficultly,  is  seen  the  principal  range 
of  summits  of  Monte  Eosa ;  first,  on  the  left,  the  Signal 
Kuppe,  then  the  Zumsteinspitze,  marked  in  De  Saussure's 
view  from  Macugnaga  as  the  highest.  From  this  to 
the  Nord  End,  a  very  considerable  distance,  there  runs 
a  sharp  snowy  ridge,  which  is  broken  at  several  points 
by  projecting  rocks ;  the  first  is  a  trifling  pinnacle,  but 
the  second  is  a  tremendous  rocky  tooth,  the  Hochste 
Spitze,  or  highest  summit,  which  appears  to  join  on  to 
the  snowy  ridge  before  mentioned  in  such  a  way  as  to 
leave  great  doubt  whether,  even  supposing  the  foot  of 
it  to  be  attainable,  it  could  be  ascended.  East  from 
the  Signal  Kuppe  is  a  secondary  ridge,  connecting  Monte 
Eosa  with  the  Cime  de  la  Pisse  of  Von  Welden,  and 
which,  at  the  same  time,  separates  the  valleys  of  An- 
zasca  and  Alagna.  From  this  several  secondary  glaciers 
descend,  and  have  a  short  course,  with  great  moraines. 
From  the  Cime  de  la  Pisse  the  ridge  turns  N.E.,  and 
joins  the  Pizzo  Bianco,  ascended  by  De  Saussure.  I 
had  an  opportunity  of  examining  undoubted  specimens 
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of  rock,  which  had  descended  with  the  glaciers  from 
different  parts  of  the  chain.  From  the  highest  ridge 
(Zumstein-spitze  to  Nord  End),  the  rocks  are  a  fine 
grained  gneiss,  and  a  beautiful  silvery  mica  slate.  This 
latter  rock  was  shewn  to  M.  Studer  and  myself  at  Gres- 
sonay  by  M.  Zumstein,  as  the  highest  attainable  one. 
From  the  Signal  Kuppe  and  Montagne  de  la  Pisse  there 
descends  a  gneiss,  with  large  felspar  crystals  such  as  I 
observed  on  the  Col  de  Turlo.  In  general  there  is  little 
chlorite,  and  no  trace  of  serpentine  or  green  slate,  on 
this  side  of  Monte  Eosa. 

I  descended  the  steep  moraine  before  alluded  to,  and 
at  length  perceived  the  smoke  of  a  fire,  which  Tairraz 
had  lighted  below  for  his  amusement.  Nothing  gave 
me  so  great  an  idea  of  the  vast  magnitude  of  the  scene 
by  which  I  was  surrounded,  as  the  difficulty  of  distin- 
guishing a  human  figure,  and  the  apparent  insignificance 
of  the  blocks  of  stone,  or,  to  speak  more  properly,  frag- 
ments of  mountains  with  which  the  ground  at  the  foot 
of  the  moraine  was  strewed.  These  masses,  which,  as 
seen  from  a  distance,  lay  in  indistinguishable  heaps, 
were,  I  am  confident,  the  largest  detached  blocks  of 
stone  which  I  have  ever  seen  in  any  position, — I  mean, 
which  had  rolled,  or  been  carried  altogether  from  their 
native  bed.  That  beneath  which  Tairraz  had  prepared 
our  dinner  was,  I  suppose,  500  feet  in  circumference, 
and  it  was  120  feet  high.  Since  its  deposition  from 
lying  on  an  irregular  bed,  it  had  broken  through  the 
middle,  and  left  a  serrated  gap  in  the  upper  part.  It 
was  surrounded  by  several  others  scarcely  less  gigantic. 
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These  blocks  are  described  by  De  Saussure,  §  2144, 
and  by  Engelhardt,  who  discusses  whether  they  were 
brought  down  by  the  glacier,  and  form  part  of  the 
moraine.  I  incline  rather  to  believe,  that  they  fell  from 
the  slope  of  the  Pizzo  Bianco.  The  scene  was  beautiful, 
and  interesting,  and  intensely  solitary.  These  masses 
rest  upon  an  alluvial  well-watered  flat  between  the  edge 
of  the  glacier  and  the  natural  side  of  the  valley.  It  is 
protected  from  the  glacier  by  the  vast  barrier  of  debris 
already  alluded  to,  which  checks  its  progress,  and,  in 
fact,  forms  the  little  valley  in  question,  which  is  covered 
with  the  most  vivid  green,  and  which  forms  the  pasture 
or  Alp  of  Pedriolo,  the  name  of  a  few  huts  farther  down, 
and  already  deserted  for  the  season.  With  these  stones 
as  a  foreground, — which,  recalling  past  times  and  phy- 
sical power,  might  be  termed  the  Druidical  monuments 
of  nature, — the  extent  of  glacier  behind,  and  the  chain 
of  Monte  Kosa  in  the  distance,  all  seems  harmonized  to 
one  scale  of  immensity,  and  the  eye  is  satisfied. 

I  returned  to  Macugnaga  by  the  track  which  leads 
over  the  rocks  at  a  great  height  above  the  glacier,  from 
the  Alp  of  Pedriolo,  and  having  passed  two  groups  of 
wretched  hovels  by  the  way,  I  descended  a  steep  and 
intricate  path,  which  brought  me  back  to  that  which 
I  had  left  between  Pecetto  and  the  glacier. 

The  glacier  of  Macugnaga  (called  also  Anza  Glet- 
scher,  or  the  eastern  glacier  of  Monte  Eosa)  appears  to 
be  as  large  as  it  has  been  for  a  long  time  :  it  has  not 
shrunk  like  the  glacier  de  Lys. 

The  following  morning,  at  half-past  five,  I  was  on 
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my  way  to  the  Monte  Moro,  the  easiest  passage  of  the 
great  chain  of  Alps  between  the  Great  St.  Bernard  and 


Signal. 


Ztroi- 

stein. 


IIocli- 

ste. 


Nord 
End. 


Weiss 
Tlior. 


Monte  Rosa  from  the  Pass  of  Monte  Moro. 

the  Simplon,  but  yet  impracticable  for  horses  or  mules. 
Still  it  appears  formerly  to  have  been  passed  by  beasts 
of  burden,  for  there  is  a  carefully  constructed  pavement 
visible  at  various  parts  of  the  ascent,  especially  towards 
the  top,  which  has  been  noticed  by  De  Saussure*  and 
other  writers,  and  which  it  is  impossible  to  mistake. 
It  is  on  record  that  this  pass  was  in  frequent  use  in 
the  fifteenth  and  sixteenth  centuries,  and  the  road  was 
maintained  at  the  joint  expense  of  the  inhabitants  of 
Saas  and  Antrona.-j-  Although  the  absolute  height  of 
the  Moro  is  greater  than  that  of  the  Turlo  pass,  it  is 

*  Voyages,  §2145.     De  Saussure  seems  never  to  have  crossed 
the  Monte  Moro  himself. 

t  Schott,  page  63 ;  Engelhardt  and  Venetz. 
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incomparably  less  fatiguing,  being  both  shorter  and  more 
interesting.  Indeed,  I  could  not  refrain  from  turning 
round  continually  to  admire  the  magnificence  of  the 
view  of  Monte  Kosa,  which,  though  the  point  of  view 
never  altered,  seemed  to  rise  to  a  greater  height  in 
proportion  as  I  ascended.  In  four  hours  I  gained  the 
top,  and  having  melted  some  snow,  I  observed  the 
boiling  point,  which  was  196°. 30  by  my  thermometer, 
having  been  205°. 35  at  Macugnaga  the  evening  before. 
The  temperature  of  the  air  was  41°.  Compared  with 
the  barometer  at  Geneva  and  St.  Bernard,  the  height 
of  Macugnaga  above  the  sea  appears  to  be  4369  feet, 
and  of  Monte  Moro  9641  feet. 

The  descent  to  Saas  is  singularly  easy  and  pleasant. 
There  is  a  steep  bed  of  snow  crossed  at  first,  but  after- 
wards a  gentle  fall  leads  the  whole  way  down  to  Visp 
in  the  Vallais.  On  the  right  hand  is  the  great  chain 
of  Alps  stretching  away  towards  the  Simplon.  On  the 
left  is  the  redoubtable  Saasgrat,  a  lofty  chain  of  inac- 
cessible snowy  peaks,  separating  the  valley  of  Saas  from 
that  of  Zermatt  or  St.  Nicolas,  and  from  which  a  series 
of  glaciers  descend  into  the  former.  There  is  said  to 
be  a  passage  from  the  one  valley  to  the  other  from  the 
top  of  the  Findelen  Glacier  to  the  north  of  the  Cima  di 
Jazi  or  Strahlhorn,  which  must  enter  the  Saaser-thal 
near  Disteiberg,  the  highest  group  of  chalets.  Damatter 
assured  me,  at  Zermatt,  that  there  is  no  other  practicable 
pass  across  the  Saasgrat. 

I  must  say  a  word  here  respecting  the  maps  of  this 
country,  which  are  worse  than  those  of  perhaps   any 
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other  part  of  the  Alps,  and  are  all  nearly  equally  bad, 
though  with  a  great  diversity  of  errors,  which,  showing 
that  the  artists  have  copied  neither  nature  nor  one 
another,  leaves  us  to  consider  them  as  pure  fabrications. 
Thus,  in  the  map  of  apparently  most  authority  of  any — 
Von  Welden's — attached  to  a  work  professedly  geodetical 
and  topographical,  whilst  the  Italian  side  of  the  moun- 
tain and  its  valleys  are  neatly  and  well  laid  down,  the 
northern  or  Swiss  side  is  a  mass  of  pure  invention,  in 
which  the  most  obvious  features  are  no  where  to  be 
found,  and  villages  and  glaciers,  lakes  and  mountains, 
are  jumbled  into  inextricable  confusion.  Take  the 
easily  accessible  neighbourhood  of  Zermatt ; — the  great 
glacier  of  Gorner  is  to  be  recognised  only  by  its  name, 
(Zermatt  Gletscher,)  and  debouches  on  a  lake  which 
has  no  existence ;  the  Eiffel  and  the  glacier  of  Zmutt 
are  no  where  !  Nor  is  the  valley  of  Saas  better.  The 
Matmark  See,  a  lake  below  Distelberg,  is  supplanted 
by  an  imaginary  glacier,  composed  of  tributaries  from 
all  sides,  and  across  which  the  path  of  the  Moro  is 
carried.  A  very  pretty  and  detailed  map  of  the  Simplon 
pass  and  its  neighbourhood,  published  by  authority,  re- 
places the  great  glacier  of  Macugnaga  by  a  great  lake ! 
Worl,  in  his  map,  has  copied  Von  Welden's  errors. 
Even  the  new  government  map  of  Sardinia,  of  which 
a  sheet  has  lately  appeared,  has  perpetuated  blunders 
even  worse  than  Von  Welden's,  in  exquisite  engraving. 
Lakes  are  created,  villages  are  displaced,  and  others 
which  have  no  existence  inserted  where  glaciers  should 
be  !     The  Italian  side  is,  however,  admirably  executed, 
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even  though  not  quite  precise  in  the  details  of  roads 
and  villages.  On  the  whole,  the  most  careful  map  of 
the  Swiss  part  of  the  chain  is  that  in  Engelhardt's 
work  ;*  but  the  author  has  unfortunately  adopted  a 
complex  and  impracticable  system  of  projection,  partly 
picturesque,  partly  geometrical,  which  greatly  dimin- 
ishes its  value.  I  cannot  help  thinking,  also,  that  in 
this,  as  in  other  maps,  the  breadth  of  the  Saasgrat  is 
underrated  at  its  upper  part.  It  is  a  very  pretty,  though 
certainly  not  an  easy  topographical  problem,  to  unravel 
the  complication  of  this  chain,  of  which  the  mountains 
are  so  inaccessible,  so  varying  in  their  forms,  and  each 
called  by  several  different  names. — But  to  resume  the 
descent  to  Saas. 

Four  glaciers  are  passed  by  the  way.  The  first  is 
of  small  size,  on  the  right  hand,  and  near  the  pass. 
It  is  steep,  but  even,  and  exquisitely  ribboned  in  the 
usual  manner.  The  second  glacier  is  on  the  left, 
descending  from  the  summit  called  on  the  Sardinian 
map  Monte  Moro.  It  chiefly  struck  me,  from  the 
small  stream  of  pure  water  which  flowed  from  under  it, 
as  was  also  the  case  in  the  last  glacier. 

The  third  glacier  is  below  the  chalets  of  Distelberg 
on  the  left.  It  is  called  Schwartzberg.  It  is  very 
remarkable,  from  its  shrunk  and  wasted  appearance. 
The  limits  of  a  moraine  of  recent  date  stretch  quite  to 
the  eastern  side  of  the  valley  (which  is  here  wide), 
where  it  has  left  one  enormous  block  of  green  slate,  a 
cube  of  about  sixty  feet,  slightly  rounded  on  the 
*  Schilderungen  der  Hochsten  Alpen,  1840, 
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edges.*  As  far  as  I  could  learn  from  some  peasants 
who  were  passing,  this  block  was  deposited  about 
twenty  years  ago.  The  glacier  has  now  retreated  quite 
to  the  other  side  of  the  valley. 

The  fourth  glacier,  called  Allalein,  is  the  most  re- 
markable of  any.  It  completely  crosses  the  valley  (which 
is  here  rather  narrower)  with  its  moraine,  which,  dam- 
ming up  the  river,  forms  a  lake  called  the  Matmark  See. 
The  moraine  supplies  the  well-known  blocks  of  gabbro, 
containing  smaragdite,  which  are  recognized  so  exten- 
sively over  the  plains  of  Switzerland,  and  which  have 
no  native  locality  in  the  Alps  but  here.  They  are 
brought  down  by  the  glacier  from  the  inaccessible  heights 
of  the  Saasgrat,  which  near  this  place  rises  to  about 
15,000  feet,  so  that  the  rock  may  probably  never  be 
found  in  situ.  These  masses  are  usually  much  rounded 
by  attrition,  notwithstanding  their  excessive  hardness. 
The  structure  of  the  glacier  of  Allalein  is  well  deve- 
loped, and  quite  regular.  It  resembles  generally  the 
glacier  of  La  Brenva  in  the  Allee  Blanche,  and  as  in 
that  case  the  river  passes  under  it.  It  also  resembles 
the  glacier  of  the  Ehone  in  the  way  in  which  it  pours 
into  the  valley,  and  its  consequent  structure.  The 
veined  structure  is  especially  developed  in  front — L  e., 
against  the  opposing  side  of  the  valley,  where  the 
pressure  is  greater  than  laterally,  and  consequently 
the   ice,    seeking  the   direction  of  least  resistance,    is 

*  This  is  mentioned  by  De  Charpentier  (p.  41)  under  the  name 
of  the  Blaustein  ;  he  describes  it  as  deposited  in  1818,  and  as  having 
244,000  cubic  feet  of  contents. 
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gradually  swayed  down  the  valley,  and  takes  the  parti- 
cular form  shown  in  the  map,  which,  together  with 
the  sections,  will  give  a  clear  idea  of  its  whole  struc- 
ture. The  direction  of  the  crevasses  is  generally 
radial,  or  perpendicular  to  the  structural  bands.  I 
walked  over  a  part  of  the  glacier,  but  it  is  not  easy  to 
advance  far.  The  front  of  it  is,  as  I  have  said,  pushed 
by  the  general  mass  against  the  eastern  wall  of  the 
valley.  The  rock,  which  is  here  soft,  is  disintegrated 
and  clayey,  and  it  was  interesting  to  see  that  the  glacier 
had  left  vertical  markings  or  striae  upon  the  clay  which 
had  lately  been  uncovered  by  its  melting,  exactly  as  it 
would  have  done  on  rock,  and  in  the  very  same  direction 
as  I  observed  them  in  similar  circumstances  against  fixed 
rock  at  La  Brenva. 

Below  Allalein  the  road  falls  more  rapidly,  and  a 
very  wild  gorge  is  entered,  which  continues  for  a  mile 
or  two.  The  little  village  of  Almagell  is  the  first 
reached.  Here  a  path  on  the  right  leads  into  the  Val 
Antrona.  In  half  an  hour  longer  I  was  at  Saas,  where 
I  received  a  hearty  welcome  from  Moritz  Zurbriicken, 
the  worthy  host  in  whose  house  I  spent  a  night  last 
year.  The  journey  had  been  a  short  and  interesting 
one,  and  its  fatigues  were  soon  forgotten  over  a  roast 
leg  of  chamois  and  a  bottle  of  good  wine. 

The  neighbourhood  of  Saas  presents  one  very  in- 
teresting excursion,  which  I  made  in  1841,  to  the 
valley  of  Fee,  which  is  a  small  branch  of  the  Saas-thal, 
descending  from  the  mountains  to  the  west.  The 
easiest  ascent  is  by  a  footpath,  exactly  opposite  to  the 
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village  of  Saas,  and  which  is  distinguished  by  a  series 
of  station  chapels  at  intervals.  The  valley  of  Fee, 
like  most  of  those  in  this  neighbourhood,  joins  the  prin- 
cipal valley  at  a  higher  level ;  and  when  that  level  is 
gained,  the  view  is  very  striking.  The  entire  head  of 
the  valley  is  bounded  by  a  vast  glacier,  descending 
from  the  three  lofty  mountains,  marked  in  Engelhardt's 
map,  Schwartzhorn,  Feehorn,  and  StufTen,  or  Dom. 
The  village  of  Fee,  which  is  inhabited  all  the  year, 
lies  in  a  beautiful  green  hollow,  amidst  meadows  and 
trees,  which  seem  to  touch  the  regions  of  ice.  Indeed, 
a  few  years  ago,  the  glacier  descended  so  as  to  threaten 
the  destruction  of  the  higher  chalets  and  trees,  and  com- 
pletely to  obstruct  the  passages  to  an  alp  or  pasture 
between  two  branches  of  the  glacier  which  then  closed 
round  it.  About  1834,  the  glacier  began  to  retreat, 
and  has  continued  to  do  so  since,  so  that  it  is  now  at  a 
very  considerable  distance  from  the  chalets,  which  it 
had  almost  touched.  But  what  interested  me  most  in 
the  valley  of  Fee  were  the  admirable  traces  of  former 
glacier  action  throughout  its  length.  Roches  moutonnees 
of  gneiss  occur  in  the  whole  of  the  lower  part  of  the 
valley,  scooped  out  by  horizontal  grooves,  perfectly  con- 
tinuous for  some  yards  or  fathoms,  and  which  it  is 
impossible  to  contend  for  a  moment  that  water,  however 
charged  with  stones,  is  capable  of  producing.  Some  of 
these  grooves  are  like  elaborate  chiselling,  and,  on  the 
whole,  it  would  be  difficult  to  find  a  better  specimen  of 
the  phenomenon  in  question.  It  is  remarkable,  that  in 
the  valley  of  Saas,  above  the  entrance  of  the  valley  of 
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Fee,  I  perceived  no  such  traces,  which,  however,  appear 
at  several  points  between  Saas  and  Stalden.  The  rock 
of  the  higher  valley,  which  is  slaty  and  often  friable,  is 
certainly  not  favourable  to  the  preservation  of  such 
surfaces.  By  continuing  from  Fee,  along  the  western 
side  of  the  valley  of  Saas,  a  beautiful  walk  may  be 
followed  through  the  wood,  nearly  as  far  as  Almagell. 
The  annual /ete  of  the  valley  is  held  at  Fee,  on  the  8th 
September. 

From  Saas  to  Stalden,  there  is  a  great  variety  of 
scenery  ;  and  in  this  respect  the  Saas  valley  is  much 
more  interesting  than  the  neighbouring  one  of  St.  Nicolas. 
There  is  a  series  of  green  flats  of  small  extent,  separated 
by  gorges  of  greater  or  less  depth ;  one  of  these,  in 
particular,  about  an  hour's  walk  above  Stalden,  is 
extremely  fine.  The  river  rushes  through  a  very  deep, 
narrow  chasm,  overhung  with  magnificent  larch  trees, 
amongst  the  finest  which  I  have  seen  in  the  Alps,  and 
the  head  of  the  valley  is  closed  by  a  snowy  peak,  perhaps 
the  Monte  Moro.  It  is  also  crossed  by  a  little  foot- 
bridge, upon  which  the  traveller  may  stand  to  view  the 
scene,  if  he  wish  to  increase  its  sublimity  by  no  visionary 
sense  of  danger  in  his  own  position ;  for  the  bridge  is 
so  weak  that  a  heavy  man  might  break  it,  and  beneath 
is  a  furious  torrent  at  a  depth  of  perhaps  200  feet.  The 
view  down  the  valley  is  fine,  as  well  as  up ;  the  Bietsch- 
horn,  a  very  elegant  mountain  north  of  the  Ehone,  stands 
in  the  opening.  Where  the  valley  of  Saas  is  most 
contracted,  the  gneiss  rocks,  which  form  mural  precipices, 
are  striated  horizontally  to  a  great  height — probably  800 
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feet.     Glaciers  peep  through  the  ravines  on  the  western 
side,  but  none  of  them  reach  the  valley. 

Stalden  is  beautifully  situated,  as  already  mentioned, 
at  the  junction  of  the  valleys  of  Saas  and  St.  Nicolas. 
I  had  an  opportunity  of  witnessing  here  a  remarkable 
scene  on  my  last  visit.  A  comedy  was  to  be  acted  by 
peasants  dressed  in  costume,  who  were  to  perform  on  a 
stage  erected  in  the  open  air.  There  were  not  less  than 
forty  actors,  the  female  parts  being  performed  by  men, 
and  the  costumes  were  elaborately  and  ingeniously 
devised — in  some  cases  not  without  propriety  and  taste. 
I  was  able  to  remain  long  enough  to  see  only  the  opening 
of  the  piece  named  Rosa  von  Tannenburg,  which  was 
preluded  by  a  procession  of  the  actors,  amongst  the  most 
conspicuous  of  whom  were  three  devils  attired  in  tight 
suits  of  black,  with  horns  and  tails,  the  senior  wearing 
goat's  horns,  and  the  subordinates  those  of  the  chamois. 
The  entertainment  was  under  the  immediate  patronage, 
and  even  direction  of  the  clergy.  The  morning  mass 
at  Saas  was  said  that  day  at  four,  instead  of  five  o'clock, 
in  order  to  allow  the  pastor  and  his  flock  to  reach  Stalden 
in  good  time,  and  one  of  the  vicaires  of  Stalden  (who 
correspond  to  our  curates)  seemed  to  be  the  master  of 
ceremonies,  for  he  was  frequently  seen  in  earnest  con- 
versation with  the  junior  devil  with  the  chamois  horns. 
I  must  add,  that  the  scene  was  one  of  the  most  romantic 
which  can  be  conceived.  Behind  the  village  was  a  truly 
natural  theatre,  with  a  green  meadow  for  the  pit,  whilst 
a  range  of  low  cliffs,  with  a  concave  front  festooned  with 
ivy  and  brushwood,  represented  the  boxes  and  gallery, 
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and  an  audience  of  not  less  than  two  thousand  persons, 
almost  entirely  peasants,  with  their  gay  costume,  rilled 
the  allotted  spaces.  The  sky  was  intensely  blue,  and 
the  summits  of  the  Weisshorn  and  other  snowy  Alps 
completed  the  picture. 

I  was  obliged  to  withdraw  sooner  than  I  wished,  in 
order  to  reach  Visp  in  time  for  the  diligence  which  was 
to  take  me  to  Sion,  Thus  closed  one  of  the  most 
interesting  journeys  which  I  have  had  the  good  fortune 
to  make.  Since  leaving  Orsieres  three  weeks  before,  I 
had  not  even  crossed  a  road  which  admitted  of  the  passage 
of  a  wheeled  carriage. 


CHAPTEB  XV. 

PASSAGE  OF  THE  COL  DU  TOUR  * 

Glacier  of  Le  Tour  little  Visited — Leave  the  Col  de  Balme — 
Ascend  the  Glacier — Its  Features — Attain  the  Ridge — Its 
Unexpected  Elevation — Exceeds  the  Col  du  Geant — Pro- 
posed as  an  Experimental  Station — Descent  on  the  Glacier 
of  Salena — Fine  Protogine — Topography — Difficult  Route — 
Sudden  Fog — Extrication — Reach  Orsieres  in  the  Val  Ferret. 

Having  learnt  some  years  previously  to  1846  the  exis- 
tence of  a  pass  quite  undescribed,  and  known  to  only 
one  or  two  natives  of  the  valley  of  Chamouni,  communi- 
cating by  the  glacier  of  Le  Tour  to  the  Swiss  Val  Fer- 
ret, I  attempted  it  in  that  year,  but  was  foiled  by  bad 
weather.  During  a  very  hasty  journey  in  1850,  I  was 
more  fortunate  ;  and  as  the  information  I  then  obtained 
throws  some  new  light  upon  the  topography  of  this  part 
of  the  chain  of  Mont  Blanc,  and  as  the  excursion  itself 
offers  some  interest,  I  now  publish  an  account  of  it  from 
notes  made  at  the  time. 

The  glacier  of  Le  Tour  is  the  only  one  of  those 
descending  into  the  valley  of  Chamouni  which  I  had 

*  This  chapter  is  reprinted  from  the  author's  "  Norway  and 
its  Glaciers."  It  ought  properly  to  have  been  inserted  after 
Chapter  V.  of  this  volume,  as  it  refers  to  the  chain  of  Mont  Blanc. 
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not  previously  carefully  examined.  It  descends  in  a 
wide,  though  not  very  imposing  mass,  immediately  above 
the  village  of  the  same  name,  and  occupies,  for  a  long 
way,  the  right  of  the  spectator  who  ascends  from  Cha- 
mouni  towards  the  Col  de  Balme.  It  is  lodged  in  a 
spacious  valley,  parallel  to  that  of  the  glacier  of  Argen- 
tine, and  to  the  eastward  of  it ;  it  is  commanded  by 
the  summit  called  the  Aiguille  du  Tour  to  the  east,  and 
by  the  stately  Aiguille  d'Argentiere  to  the  west.  Its 
general  position  amongst  the  mountains  may  be  best 
judged  of  from  the  illustration  opposite,  which  was  drawn 
from  a  point  pretty  nearly  due  west  of  the  glacier, 
being  the  summit  of  one  of  the  aiguilles  belonging 
to  the  range  of  the  Breven,  and  behind  the  Col  de 
Flegere,  the  height  of  the  spectator  being  more  than 
9500  feet  above  the  sea.*  The  extreme  left  of  the 
figure  shows  the  slopes  between  the  glacier  of  Le  Tour 
and  the  Col  de  Balme ;  and  the  rugged  mountains  im- 
mediately above  form  that  part  of  the  ridge  which 
separates  Savoy  from  Switzerland,  and  the  basin  of  the 
Arve  from  that  of  the  Trient,  as  well  as  the  glacier  of 
that  name  from  the  Glacier  du  Tour.  As  this  last  pre- 
sents few  noticeable  features  beyond  its  extent,  having 
neither  icy  pinnacles,  narrow  gorges,  nor  a  cavern  com- 
parable to  the  source  of  the  Arveiron,  it  is  little  noticed 
by  passing  tourists,  and  is  probably  quite  unvisited  by 
them. 

Having  determined,  however,  to  trace  the  glacier  to 

*  3140  above  the  Col  de  Flegere,  by  a  good  barometrical  obser- 
vation, 17th  July  1850. 
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its  source,  and,  if  circumstances  allowed,  to  descend  into 
Switzerland  by  the  glacier  of  Salena,  witli  which  I 
understood  that  it  communicated,  I  slept  at  the  Col  de 
Balme  on  the  19th  of  July  1850,  in  company,  as  usual, 
with  my  tried  guide,  Auguste  Balmat.  The  wTeather 
proved  so  stormy,  that  I  expected  nothing  but  a  repeti- 
tion of  the  disappointment  of  my  former  attempt.  But 
as  it  appeared  to  improve  the  following  morning,  we 
started,  taking  Michel  Charlet,  the  tenant  of  the  chalet 
on  the  Col  de  Balme,  as  a  guide,  (the  route  being  as 
new  to  Balmat  as  myself)  though  it  wTas  already  half- 
past  eight  o'clock,  with  the  "intention  of  at  least  explor- 
ing the  glacier  of  Le  Tour. 

By  sleeping  at  the  Col  de  Balme,  we  have  the  im- 
mense advantage  of  starting  from  a  level  of  nearly  7300 
English  feet  above  the  sea.  Walking  first  nearly  on 
a  level  through  the  pastures  towTards  the  glacier,  we 
soon  began  to  ascend  grassy  steeps,  in  order  to  avoid 
the  precipices  which  face  the  eastern  side  of  the  glacier 
of  Le  Tour.  Having  reached  a  certain  height,  we  w^ere 
compelled  to  descend  a  little,  before  gaining  (at  ten 
o'clock)  the  snow  slopes,  which  still  occupied  the  space 
between  the  moraine  and  hill  side.  These  were  next 
to  be  ascended,  and  in  consequence  of  the  extreme  soft- 
ness of  the  snow,  the  effort  was  fatiguing.  At  length, 
we  got  fairly  upon  the  glacier,  which  (after  attaining 
a  certain  elevation)  continues  to  rise  with  much  steadi- 
ness and  uniformity,  but  was  everywhere  covered  with 
tolerably  soft  snow.  From  the  considerable  elevation 
at  which  we  first  joined  the  glacier,  we  soon  reached 
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the  level  of  the  nevi,  and,  keeping  too  near  the  centre, 
became  involved  for  a  time  amongst  its  enormous  chasms. 
From  these  we  withdrew  to  the  left  without  serious 
difficulty,  and  continued  to  traverse  the  snowy  basin, 
which  here  attains  its  widest  expansion,  until  we  passed 
close  to  the  small  bare  rock  (called  by  the  mountaineers 
rognon)  marked  c  in  the  sketch,  page  303,  at  12  h. 
50  m.  The  chief  part  of  the  ascent  was  now  accom- 
plished, and  we  stood  face  to  face  with  the  Aiguille 
d'Argentiere,  which  had  a  splendid  appearance,  being 
curtained  with  steep  glaciers  on  its  eastern  side.  We 
continued  to  advance  steadily,  but  with  labour,  over  the 
snow-fields,  which  still  separated  us  from  the  rocky  ridge 
of  the  Alps.  Fresh  snow  lay  to  a  considerable  depth, 
and  the  hot  sun  rendered  the  effort  of  wading  through 
it  more  fatiguing.  But  this  was  soon  forgotten,  in  the 
pleasure  of  watching  the  summits,  which  gradually  dis- 
played themselves.  Eeferring  to  the  same  sketch  as 
before,  b  is  the  Aiguille  du  Tour ;  c  is  a  snowy  summit, 
overlooking  the  upper  basin  of  the  glacier  de  Trient, 
and  is  steep  on  the  east  side ;  d  and  e  are  pyramids  of 
rock,  forming  the  ridge  of  the  Alps.  That  to  the  right 
(e)  is  a  very  beautiful  aiguille,  and  is  conspicuous  from 
a  distance.     It  is  without  a  name. 

The  ascent  continued,  though  more  gently,  from  the 
rognon  to  the  col  between  d  and  e,  where  we  arrived 
at  half-past  one,  five  hours  from  the  Col  de  Balme.  The 
weather  had  still  an  unsettled  appearance.  Mists  con- 
cealed many  of  the  summits  behind  us,  and  also  the 
more  distant  chain  of  the  Great  St.  Bernard  before  us. 

u 
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The  nearer  peaks  and  glaciers  were  quite  clear.  The 
snow  had  drifted  with  violence  into  this  ravine,  and  we 
took  shelter  from  the  force  of  the  wind  on  a  platform  of 
rock  a  few  feet  below  the  level  of  the  drift.  The 
scene  towards  the  Val  Ferret  was  extremely  grand. 
Immediately  beneath  us,  a  very  precipitous  slope  of 
frozen  snow  covered  the  rocks  on  which  we  stood,  over- 
hanging the  glacier  of  Salena,  which  lay  some  hundred 
feet  below.  This  glacier  fills  a  fine  circus  of  wild  rocks, 
of  which  the  part  ABedE*  (see  the  Plan  on  the 
next  page)  corresponds  to  the  main  chain,  separating 
the  glaciers  of  Argentiere,  Tour,  and  Trient,  from  those 
of  the  Val  Ferret.  The  chain  F  of  wild  glacier-clad 
rocks  separates  this  glacier  from  others,  also  descending 
into  Val  Ferret,  whilst  the  chain  M  stretches  towards 
the  glacier  and  chapel  of  Ornex.  The  glacier  of  Salena 
is  forced  through  the  narrow  gorge,  bounded  by  the 
precipitous  rocks  H  and  L.  A  glance  sufficed  to  shew 
the  great  difficulties  to  be  experienced  in  descending  the 
Swiss  side. 

Having  reconnoitred   our    position,   I  proceeded   to 
observe  the  barometer   (a  syphon,   by  Bunten)  which 
stood  at 
lh  3om„ 505.2  millim.— -Attached  Ther.  +  4°  0  Cent.— 
Detached,  30°  Fah. 

After  a  pause,  I  read  again 

504.3  millim.— 0.  5  Cent.— Detached,  29°  Fah. 

*  The  position  where  we  stood  was  between  the  summits  d  and 
e,  which  are  denoted  by  the  same  letters  both  on  the  plan  and 
sketch,  page  303. 
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Plan  of  the  Glacier  of  SaUna. 


308         PASSAGE  OF  THE  COL  DU  TOUR. 

I  immediately  perceived  that  we  were  at  a  height 
equal,  if  not  superior,  to  that  of  the  Col  du  Geant. 
Subsequent  calculation  indicated  4044  feet  above  the 
chalet  of  the  Col  de  Balme,  which,  from  five  comparisons 
made  with  the  observatory  of  Geneva,  is  7291  English 
feet,  or  2220  metres  above  the  sea — a  result  agreeing 
closely  with  the  recent  measurement  by  M.  Favre,  which 
is  2222  metres.  Adding  this  result  to  the  former,  we 
obtain  11,335  English  feet  for  the  height  of  the  granitic 
axis  at  the  lowest  point  between  the  glaciers  of  La  Tour 
and  Salena  on  the  side  of  the  Swiss  Yal  Ferret.  By  a 
single  direct  barometrical  comparison  with  Geneva,*  I 
obtained  11,284  English  feet  above  the  sea,  or  140  feet 
higher  than  the  Col  du  Geant,  and  nearly  1200  feet 
higher  than  Mont  Buet,  which  lies  towards  the  north- 
west, exactly  in  the  prolongation  of  the  axis  of  the 
glacier  of  Le  Tour. 

This  unexpected  result  suggests  some  interesting 
considerations.  There  are  few  spots  of  the  same  eleva- 
tion so  easily  accessible,  and  it  is  unquestionable  that 
some  of  the  numerous  peaks  which  rise  from  this  lofty 
platform  could  be  ascended  without  risk,  to  a  height  of 
some  hundred  feet  more.  The  rocks  hemming  in  the 
glacier  present  shelter  against  the  severity  of  the 
terrific  gales  which  blow  at  these  altitudes.  An  ob- 
server might  be  stationed  here  for  meteorological  obser- 
vations, with  a  degree  of  security  and  ease  which  Saus- 
sure  never  enjoyed  in  his  perilous  encampment  on  the 

*  The  barometers  were  carefully  prepared  by  Professor  Planta- 
mour,  at  Geneva,  a  few  days  later. 
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Col  du  G-eant.  Provisions  could  be  regularly  obtained 
from  the  elevated  station  of  the  Col  de  Balme,  which  is 
within  a  walk  of  which  a  mountaineer  thinks  little,  and 
devoid  of  danger.  Even  the  extent  of  surface  which 
the  mountains  here  present  at  so  great  a  height,  is  itself 
very  favourable  to  several  kinds  of  observation. 

I  have  called  the  fact  of  the  great  elevation  of  this 
part  of  the  chain  of  Mont  Blanc  unexpected,  both  because 
it  was  entirely  so  to  myself,  and  because  the  existing 
maps  and  models  gave  an  entirely  different  idea.  Even 
the  admirable  model  of  M.  Sene,  which  I  inspected  soon 
afterwards  at  Geneva,  shows  a  rapid  depression  in  this 
part  of  the  ridge,  which  indeed  might  have  been  ima- 
gined from  the  rapidity  with  which  it  dies  out  altogether 
in  the  space  of  a  few  miles  in  the  direction  of  Martigny. 
,  The  temperature  of  the  air,  as  we  have  seen,  was 
three  degrees  (Fahrenheit)  below  freezing.  As  we 
turned  round  and,  facing  the  north  wind,  clambered 
from  under  the  sheltering  snow  drift,  we  first  perceived 
its  biting  coldness,  and  at  the  same  moment  the  strong 
draught  of  air  setting  through  the  gorge,  nearly  detached 
all  our  hats  in  a  moment,  and  actually  carried  Balmat's 
over  the  precipice  clown  to  the  glacier  of  Salena.  We 
were  then  struck,  whilst  looking  in  each  others  faces,  at 
the  pinched  and  ghastly  appearance  which  all  presented. 
Both  the  guides  looked  nearly  bloodless ;  but  none  of 
us  felt  unwell.  We  took  some  brandy  as  a  precaution 
(probably  a  needless  one)  against  the  cold,  and  tied  our 
handkerchiefs  over  our  ears.  Charlet  now  told  us  that 
when  here  twelve  years  before,  he  had  succeeded  in 
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descending  on  the  glacier  of  Salena  by  turning  round 
the  north  side  of  the  peak  d,  (which  is  partly  of  rock, 
partly  of  snow,  and  appears  to  be  accessible)  in  the 
direction  of  the  glacier  of  Trient.  In  following  this 
course,  we  passed  between  the  summits  c  and  d,  and 
gained  a  point  somewhat  higher  than  the  barometrical 
station.  From  D  we  had  a  view  of  a  new  glacier,  or 
neve,  which  Charlet  told  us  (and  it  is  no  doubt  so) 
communicates  with  the  glacier  of  Trient,  It  was  by 
descending  upon  this  first  that  he  had  gained  the  level 
of  the  glacier  of  Salena  afterwards. 

The  question  now  was,  should  we  retrace  our  steps  to 
Chamouni,  or  push  on  to  Orsieres  ?  Charlet  feared  that 
our  non-appearance  at  Col  de  Balme  or  Le  Tour  might 
create  uneasiness;  but  after  some  discussion  it  was  agreed 
that  the  opportunity  of  proceeding  was  too  tempting  to 
be  lost,  especially  as  the  weather  appeared  fine  towards 
Val  Ferret.  After  scarcely  a  minute's  delay,  then,  we 
resolved  to  seek  a  safe  place  of  descent  to  the  level  of 
the  neve  connected  with  the  glacier  of  Trient,  which 
we  had  to  effect  over  an  almost  precipitous  surface  of 
hardened  snow  (presenting  in  some  places  an  over- 
hanging edge  of  alarming  appearance),  but  which  ad- 
mitted of  a  passage  at  one  point  with  little  difficulty  or 
danger.  This  snow  cliff  scarcely  existed  when  Charlet 
formerly  passed — an  instance  of  the  great  changes  under- 
gone by  the  glacier  regions.  Being  now  on  the  level 
of  the  neve,  we  turned  towards  the  right  hand,  and 
found  a  wall  of  rock  cut  through  by  a  magnificent  gate- 
way,  flanked   by  two   pinnacles  of  highly  crystalline 
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protogine  not  many  yards  asunder,  between  which  we 
passed  with  the  greatest  ease,  and,  descending  a  snow 
slope  of  no  great  height,  wre  found  ourselves  on  the  neve 
of  the  glacier  of  Salena.  The  abruptness  of  the  change 
and  the  beauty  of  the  portal  (like  the  ports  of  the 
Pyrenees,  but  still  narrower)  rendered  this  a  very  strik- 
ing and  peculiar  pass.  The  basin  in  which  we  now 
found  ourselves  is  remarkably  enclosed  by  precipitous 
rocks,  everywhere  interspered  with  glaciers  and  perpetual 
snow.  Our  station  between  the  peaks  d  and  e  now 
appeared  at  a  great  height  above  a  most  precipitous 
snow  slope,  toward  which  Auguste  long  and  wistfully 
looked  for  his  lost  hat.  Behind  the  peak  e,  to  the 
westward,  it  appeared  as  if  a  passage  might  lead  from 
the  glacier  of  Le  Tour  to  that  of  Salena,  but  Charlet 
assured  us  that  he  had  formerly  explored  the  glacier  of 
Le  Tour  and  found  no  exit  in  that  direction.  It  ap- 
peared to  us  not  impossible  that  a  pass  might  exist  from 
the  head  of  the  glacier  d'Argentiere  directly  to  the 
glacier  of  Salena,  between  e  and  the  very  white  summit 
marked  Aiguille  Blanche ;  but  my  recollection  of  the 
glacier  d'Argentiere  is  not  favourable  to  this  idea. 
Charlet  strongly  insisted  that  the  glacier  d'Argentiere 
does  not  terminate  behind  the  Aiguille  Blanche,  as  I 
thought,  but,  bending,  stretches  to  the  S.W.  behind  the 
summit  A,  which  I  rather  conjectured  to  be  the  summit 
seen  to  the  S.E.  of  the  Jardin,  and  marked  in  my  map 
of  the  Mer  de  Glace. 

The  neve  of  the  glacier  of  Salena,  seen  from  the 
point,  or  rather  the  snowy  basin  at  which  we  were  now 
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arrived,  might  well  appear  to  have  no  issue.  The 
formidable  barriers  of  rock,  between  which  the  glacier 
descends  almost  precipitously,  might  seem  to  bar  a 
passage  in  the  direction  of  the  valley.  From  Mugnier's 
account  (the  guide  of  Chamouni,  whom  I  engaged  in 
1846  for  this  excursion),  it  appears  certain  that  he  did 
not  attempt  to  descend  (his  words  to  me  I  recollect, 
were,  "  Nous  n'avons  pas  ose  de  descendre");  but  he  had 
preferred  crossing  the  lofty  range  somewhere  about  P 
by  which  means  he  arrived  at  the  glacier  of  La  Neuva, 
by  which  he  descended  near  the  Col  Ferret.  Trusting, 
however,  to  Charlet's  report  of  what  he  had  actually 
done  (for  the  advancing  afternoon  left  us  no  time  for 
abortive  attempts),  we  resolved  to  descend  as  much  as 
possible  by  the  glacier  de  Salena.  We  accordingly 
secured  ourselves  once  more  together  by  ropes,  and  soon 
came  amongst  newly  opening  crevasses  as  we  approached 
the  gorge  which  offered  the  great  obstacle  to  our  passage. 
We  resolved  to  retreat  to  the  left  bank  of  the  glacier, 
and  to  dine  on  the  rock  at  K,  near  abundant  streams 
of  snow  water  descending  from  a  glacier  connected 
with  the  heights  above  us  on  the  left,  amidst  a  per- 
fect chaos  of  stupendous  blocks  of  the  finest  granite, 
or  rather  protogine,  anywhere  to  be  seen  in  the  Alps. 
This  was  at  3h.  10m. ;  at  3h.  45m.  we  were  ready  to 
start,  and  again  used  the  ropes  for  a  short  space,  but, 
soon  clearing  the  snow,  we  abandoned  them,  and  follow- 
ing for  a  little  way  the  left  bank  of  the  glacier,  as  it 
got  steeper  and  steeper,  and  began  to  break  into  wider 
crevasses,  Auguste  volunteered  to  go  on  and  see  whether 
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it  might  be  possible  to  effect  the  descent  over  the  broken 
ice.  As  we  more  than  anticipated,  however,  he  returned 
to  say  that  it  was  quite  impracticable,  and  that,  there- 
fore, we  must  submit  to  clamber  over  rocks  to  a  great 
height  above  the  right  bank,  and  to  pass  beneath  the 
small  glaciers  Gr  (x,  which  was  not  unattended  with 
danger,  in  event  of  stones  rolling  from  them.  We  first 
crossed  the  main  glacier  without  much  difficulty,  and 
could  now  inspect  those  small  glaciers  of  the  second 
order,  which  seemed  almost  to  overhang  the  path  we 
must  follow,  so  steep  was  the  mound  of  debris  which 
stretched  from  their  foot.  We  could  distinctly  see 
stones  on  their  upper  fronts,  but  the  guides  pronounced 
them  apparently  safe,  and  recommended  the  precaution 
merely  of  mounting  the  slope  of  debris,  and  slanting 
over  to  the  shoulder  of  rock  H  as  rapidly  as  possible. 
It  was  a  fatiguing  but  a  short  effort,  and  the  risk  I 
should  say  was  inconsiderable,  at  least  in  the  then  con- 
dition of  these  glaciers.  The  summit  of  the  rocky 
shoulder  H  was  strewed  with  enormous  blocks,  tossed 
in  confusion,  shattered  and  bruised  by  the  mutual  shocks 
which  they  had  evidently  undergone  no  further  back 
than  last  spring,  when  they  had  thundered  down  with 
the  early  thaw,  from  the  upper  level  of  the  little  gla- 
ciers. At  present,  however,  there  was  no  danger,  and 
we  paused  a  while  for  breath. 

We  were  now  at  a  great  height  above  the  glacier  of 
Salena,  not  only  on  account  of  the  ascent  which  we  had 
made,  but  also  from  the  steep  fall  of  the  glacier  in  a 
contrary  direction.     Having  passed  the  summit  of  the 
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knoll  which  had  formed  the  great  obstacle,  we  wrere  now7 
to  seek  a  safe  descent  to  the  main  glacier  once  more. 
This  w^ould  have  been,  in  all  probability,  a  matter  of 
small  difficulty,  had  not  the  fogs  which  all  day  had  been 
hovering  on  the  summits,  suddenly  descended  at  5  p.m., 
and  enveloped  us  almost  without  warning.  Our  posi- 
tion was  not  free  from  anxiety,  for  it  was  impossible  to 
see  more  than  30  or  40  yards  in  any  direction.  Charlet 
continued  to  advance  until  we  found  a  small  steep  glacier 
in  front  of  us,  descending  from  the  heights  above,  and 
completely  barring  passage  in  a  forward  direction— (it 
is  shewn  at  I  in  the  sketch,  p.  307).  We  then  attempted 
to  descend  the  rocky  ridge  upon  which  we  found  our- 
selves, which  fell  steeply  towards  the  main  glacier,  but 
a  moderate  distance  brought  us  to  impracticable  preci- 
pices. In  these  circumstances,  only  twro  courses  remained 
open,  either  to  wait  for  the  rising  of  the  fog,  or  to  descend 
from  the  rock  upon  the  moraine  and  rubbish  which 
bordered  the  small  glacier,  and  then  attempt  to  scramble 
down  it.  We  followed  the  latter  course,  and  our  descent 
was  facilitated  by  long  snow  inclines,  over  which  we  slid 
rapidly ;  whilst  so  engaged,  the  fog  happily  cleared  for 
a  few  minutes,  revealing  our  entire  position,  and  giving 
us  an  opportunity  of  resolving  on  our  ultimate  route, 
for  we  knew  that  sooner  or  later  we  must  cross  the  main 
glacier.  Fortunately  we  had  selected  what  appeared 
to  be  the  only  practicable  descent.  On  the  one  side  of 
us  was  an  impassable  glacier,  on  the  other  impassable 
cliffs.  Having  made  very  rapidly  a  great  descent,  we 
diverged  to  the  right,  passing  (at  a  safe  distance)  under 
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the  termination  of  the  small  glacier,  and  soon  after 
reached  the  level  of  the  glacier  of  Salena  without  diffi- 
culty, which  we  also  crossed  with  no  great  delay.  We 
had  then  a  tedious  descent  over  rough  moraines,  here 
and  there  diversified  by  patches  of  the  most  superb  vege- 
tation, till  we  came  to  a  torrent  which  we  understood 
to  descend  from  the  glacier  of  Ornex,  where  we  halted 
for  a  short  time  at  6h.  45m.  This  stream  we  also 
crossed  without  difficulty,  and  had  now  reached  the 
limit  of  trees ;  we  had  a  stony  and  laborious  descent 
through  woods  nearly  pathless  before  we  came  to  a  cer- 
tain track.  By  this  time  we  had  passed  the  termination 
of  the  glacier  of  Salena,  which  we  saw  distinctly  below 
us.  Amidst  the  wood  were  vast  blocks  of  the  granite 
of  Ornex,  and,  looking  back,  fine  views  of  the  glacier  we 
had  left ;  but  the  mists  were  again  fallen  below  the  level 
of  the  place  of  our  perplexity,  so  that,  but  for  the  momen- 
tary rise,  we  must  have  remained  in  much  anxiety.  At 
7h.  55m.,  we  reached  the  village  of  Praz  de  Port,  in 
Val  Ferret,  close  to  the  remarkable  moraine  which  pro- 
trudes into  the  valley,  and  which  attracts  the  attention 
of  all  travellers.  An  hour's  sharp  walking  brought  us 
to  Orsieres,  which  we  entered  at  9  p.m.,  12^  hours  from 
the  Col  de  Balme. 

The  junction  of  protogine  and  gneiss,  on  the  north 
side  of  the  glacier,  appeared  to  be  not  very  far  above 
our  ingress  on  the  glacier  of  Le  Tour.  On  the  south 
side,  the  gneiss  formation  is  comparatively  narrow  ;  I 
did  not  notice  the  junction  accurately,  being  too  happy 
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at  our  escape  from  the  fog  to  think  of  anything  else  ; 
but  I  believe  that  it  was  near  the  point  where  we  crossed 
the  glacier  of  Salena  after  our  rapid  descent.  The  cal- 
careous schists  appeared  in  the  wood  on  our  left,  some 
time  before  reaching  Praz  cle  Fort. 
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Abricolla,  213. 

Alagna,  279. 

Allalein,  Glacier  of,  295. 

Allee  Blanche,  15 ;  Glacier  of  the, 
16. 

Angle,  L',  a  promontory  on  the 
Mer  de  Glace,  127. 

Argentiere,  Glacier  of,  97 ;  its  mi- 
nerals, 97 ;  its  topography,  97 ; 
its  height,  100. 

Arolla,  a  kind  of  pine,  199 ;  Glacier 
of,  198 ;  Chalets  of,  199. 

Arve,  River,  5. 

Arveiron,  sonrce  of  the,  108 ;  dis- 
charge of  the,  109. 

Balmat,  Auguste,  134. 
Balme,  Col  de,  96. 
Bergschrund,  passing  the,  231. 
Berrier,  Chapelle  de,  overthrown 

by  the  immense  increase  of  the 

Glacier  of  La  Brenva,  32. 
Biona,  189. 
Biselx,  M.,  160. 
Bivouac  on  the  Glacier,  145. 
Blair's  Hospital,  Chamouni,  122. 
Blocs  perches,  162. 
Blue  colour  of  ice,  of  water,  of 

snow,  119. 
Boiling  water,   determination  of 

heights  by,  163. 
Bois,  Glacier  des,  103 ;  moraine 

of,  110. 
Bonhomme,  Col  du,  11. 
Bonneval,  Vallee  de,  12. 
Bossons,  Glacier  of,  2. 
Bouquetins,  213. 


Bourrit,  M.,  visits  Chermontane, 
181. 

Breathing  affected  at  high  eleva- 
tions— causes,  59. 

Brena,  Glacier  de  la,  178. 

Brenva,  Glacier  de  la,  16 ;  its 
structure,  28 ;  contact  of  ice  and 
rock  exposed,  29 ;  variations  of 
dimensions,  31 ;  overthrows  a 
chapel,  32. 

Brussone,  259. 

Calvin's  refuge  in  1541,  181. 
Cattle  on  the  Glaciers,  116 ;  mode 

of  milking,  177. 
Cervin,  Mont,  225. 
Chable,  164. 
Chalets,  Economy  of  the  Alpine, 

173. 
Chamois  hunter,  147 ;  his  habits, 

148. 
Chamois,  19,  22,  147. 
Chamoix,  258. 

Chamouni  or  Chamonix,  1, 102. 
Chapeau,  cavern  in  its  side,  114. 
Charmoz,  Aiguilles  des,  131. 
Checruit,  Col  de,  42. 
Chermontane,   Great   Glacier  of, 

179. 
Collon,  Col  de,  193. 
Combal,  Lac  de,  20. 
Contact  of  Ice  and  Rock  at  the 

Angle,  127 ;  at  Trelaporte,  137. 
Copper  Works  at  Vaux,  183. 
Cote  du  Piget,  111. 
Cote,  Montagne  de  la,  5. 
Courmayeur,  routes  to,  from  Croix 
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du  Bonhomnie,  12 ;  its  height, 
36 ;  its  mineral  springs,  37 ; 
geology  of  the  neighbourhood, 
38;  Ascent  of  the  Cramont 
from  Courmayeur,  43;  Route 
from,  to  Chamouni,  by  Col  du 
Geant,  48;  by  the  Col  Ferret 
and  Col  de  Balme,  88. 

Couvercle,  152. 

Cramont,  height  of  the,  43;  ascent, 
44 ;  view  from,  44. 

Crevasses,  confusing  nature  of,  79, 
117. 

Croix  de  la  Bernada,  41. 

Debacle  of  the  Val  de  Bagnes  in 
1818,  170. 

Dent  Blanche,  or  Hovenghorn, 
214. 

Dent  du  Midi,  98. 

"  Dirt  Bands"  on  Glacier  de  Fer- 
pecle, 216. 

Douaniers,  their  life,  255. 

Dranse,  The,  168;  Bridge,  168. 

Durand,  Glacier  of,  178. 

Eboulements,  Montague  des,  90. 
Echo  of  Mont  Collon,  194. 
Egralets,  les,  153. 
Erin,  Valley  of,  Col  d',  218 ;  height 

of,  229. 
Evolena  from  Val  Pelline,  185; 

Village,  203;   the  inhabitants, 

207. 

Fee,  Valley  of,  297. 

Fenetres,  Col  de,  height  of,  181 ; 

view  from,  182. 
Ferpecle,  Village,  212 ;  Glacier  of, 

215. 
Ferret,  Col,  88 ;  view  from,  91. 
Ferret,  Petit,  90. 
Ferret,  Val,  89,  91. 
Frobel's  Work  on  the  north  side 

of  the  Pennine  Alps,  207. 

Geant,  Glacier  du,  85. 

Geant,  Col  du,  48 ;  ascent  from 
Courmayeur,  54 ;  Blocks  of 
granite,  their  peculiar  position, 


57 ;  its  height,  60 ;  view  from, 
61;  the  "cabane"  of  De  Saus- 
sure,  66;  his  remarkable  ob- 
servations, 68 ;  descent  to  Mon- 
tanvert,  75. 

Gele,  Mont,  182. 

Geology  of  Courmayeur,  37 ;  of 
the  Alps  generally,  245. 

Getroz,  Glacier  of,  169. 

Glacier,  a,  what  it  is,  ix ;  its  mo- 
raines, xv ;  its  motion,  xxi ; 
cause  of,  xxiii;  glacier  tables 
and  cones,  xxiv;  geological 
agency  of,  xxxvii;  parasitic, 
29 ;  effect  of  glacier  scenery  on 
the  mind,  104;  their  seeming 
unchangeableness,  129 ;  change 
perceived  between  June,  and 
September,  140;  polishing  and 
striating  action  of,  238. 

Glaciers  particularly  described — 
Bossons,     2 ;     Bionassay,    9 
Miage,  19 ;  Brenva,  28 ;  Geant 
77  ;  Trient,  93 ;  Argentiere,  97 
Mer  de  Glace  of  Chamouni,  102- 
156;  Talefre,  153;  Getroz,  169 
Chermontane,    179 ;     Fenetres 
181;  Collon,  194;  Ferpecle,  215 
220;  Zmutt,  233;  Monte  Eosa 
(Gorner  Glacier),  239;  St.  Theo- 
dule,  253;    Lys,  275;   Macug- 
naga,  287  ;  Schwartzberg,  294 ; 
Allalein,  295 ;   Le   Tour,  301  ; 
Salena,  307. 

Glaciers  of  the  second  order,  131. 

Glacier  action  on  limestone  in  the 
Val  de  Bagnes,  166. 

Granites  of  the  Alps,  245. 

Gressonay  from  Zermatt,  248 ;  the 
village,  260 ;  inhabitants,  263. 

Guide,  Balmat,  134,  &c. ;  Tairraz, 
158;  "Biona,"l6l. 

Hauderes,  211. 
Holes  in  ice,  139. 

Ice,  plasticity  of,  xxiii ;  blue  co- 
lour, 119. 

Instruments  used  in  the  Val  Pel- 
line  excursion,  162. 
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Knapsack,  story  of  a,  153. 

Jardin,  le,  155 ;  view  from,  152. 
Jorasse,  Grande,  151. 

Ladder  of  De  Saussure  found  in 
1832,  141. 

Lavanchi,  moraine  of,  113. 

Lechaud,  Glacier  de,  107 ;  its  mo- 
raines, 149. 

Ledges  of  rock,  narrow  escape 
from,  134. 

Limestone  at  Glacier  de  la  Brenva, 
31 ;  beneath  gneiss  in  the  Val 
Ferret,  39;  beneath  gneiss  at 
Cote  du  Piget,  111 ;  interspersed 
with  felspathose  rocks,  189. 

Lys,  Yal  de,  274;  Glacier  of,  275; 
its  structure,  262. 

Macugnaga,  283 ;  Glacier  of,  its 
structure,  287. 

Maps  of  the  Alps  defective,  292. 

Matterhorn,  222. 

Marmots,  154 ;  their  habits,  148. 

Mauvais  Pas,  or  La  Roche  de  Mu- 
ret,  114. 

Martigny,  route  from,  by  the  Tri- 
ent  and  Argentiere  Glaciers,  93. 

Mer  de  Glace  described,  103 ;  its 
motion,  xxii,  143,  153;  extent 
of,  107 ;  blue  colour  of  ice,  119 ; 
transported  granite,  120;  diffi- 
culty of  passage,  128;  deepest 
part,  143. 

Miage,  Glacier  de,  16;  its  mo- 
raines, 20;  their  height  and 
extent,  21, 24 ;  its  minerals,  22 ; 
its  structure,  22 ;  its  bifurcation, 
26. 

Montanvert,  excursion  to,  from 
Glacier  des  Bossons,  4;  descrip- 
tion of  earliest  habitation  on,  by 
De  Saussure,  121;  view  from, 
123. 

Mont  Blanc  and  Monte  Rosa, 
height  compared,  267. 

Mont  Catogne,  162. 

Mont  Cervin,  225 ;  its  geological 
structure,  233 ;  its  height,  234. 


Mont  Chetif,  41. 

Mont  Frety,  57. 

Monte  Rosa,  268 ;  ascent  of,  270 ; 
Glacier  of,  239. 

Moonlight  and  dawn,  their  rela- 
tive intensity,  55. 

Moraines,  what?  xv;  formation 
of  medial,  xx ;  immense  one  of 
the  Glacier  de  Miage,  20 ;  Mer  de 
Glace,  their  curvature  and  par- 
allelism, 124,  137  ;  ancient,  of 
St.  Gervais,  8, 9;  of  Val  Ferret, 
92;  of  Lavanchi,  113;  Tete 
Noire,  159;  of  the  Glacier  de 
Lys,  276. 

Moro,  Monte,  291. 

Motion  of  Glaciers,  xxi,  xxiii, 
143,  150,  153,  178,  242. 

"Moulins,"  cascades  in  the  ice, 
139, 143 ;  on  glacier  de  Lechaud, 
151. 

Nant  Blanc,  Glacier  du,  115 ;  Tor- 
rent of,  115. 
Neve,  xxxii. 

Ollen,  Col  d',  278. 

Ollomont,  State  of  its  inhabitants, 

183. 
Orsieres,  160,  315. 

Passage  of  glaciers,  their  difficul- 
ties, 128 ;  M.  Bourrit's  account, 
129. 

Pasturages  near  the  glaciers,  116, 
180,  215,  258. 

Patres,  or  shepherds,  their  life,  175. 

Periades,  les,  151. 

Pierre  de  Lisboli,  112. 

Pointe  d'Ornex,  161. 

Poisoned  milk,  220. 

Ponts,  les,  126. 

Portala,  Col  de,  258. 

Prarayon,  190. 

Prayers  among  the  shepherds,  217. 

Pyramides  calcaires,  15. 

Quarazza,  Yal,  283. 
Randa  village,  238. 
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Ranz  des  Vaches,  177. 

Riffelberg,  view  from,  241. 

Riffelhorn,  243;  Magnetic  rocks, 
243. 

Riva,  279. 

Rocks  on  the  glaciers,  125,  145, 
289 ;  Danger  of  trusting  to  them, 
25 ;  Polished,  6,  30,  95, 127, 159, 
166,  240 ;  Remarkable  flat  one, 
149. 

Saas  village,  296. 

Salena,  Glacier  of,  92,  307. 

Saussure,  De,  his  ladder  found  on 
the  Mer  de  Glace  in  1832,  141 ; 
his  memorable  stay  on  the  Col 
du  Geant,  66 ;  His  observations 
there,  68,  &c. 

Schwartzberg,  Glacier  of,  294. 

Sections  of  Mer  de  Glace,  139. 

Seigne,  Col  de  la,  13. 

Solar  radiation,  force  of,  at  great 
heights,  45. 

Stalden,  comedy  at,  299. 

St.  Bernard,  Great,  Convent,  the 
rendezvous,  157, 159 ;  geographi- 
cal position,  160. 

St.  Gervais,  7 ;  Route  from  Cha- 
mouni,  9. 

St.  Jean  de  Pertus  village,  extra- 
ordinary story  of,  34. 

St.  Nicolas,  Vallev  of,  236. 

St.  Theodule,  Col  de,  (or  Mont 
Cervin),  252 ;  Traces  of  a  forti- 
fication, 252 ;  Electrical  pheno- 
mena there,  254. 

Stockhorn,  its  height  and  prospect, 
223. 

Studer,  Professor,  157,  &c. 

Studer,  M.  G.,  180,  note. 

Syenitic  rock,  188. 


Tacconay,  Glacier  of,  5. 

Tacul,  a  promontory  of  the  Mer 
de  Glace,  143,  &c. ;  view  from, 
145 ;  Lac  du,  144. 

Talefre,  Glacier  of,  152. 

Thunderstorm  on  the  Mer  de 
Glace,  146. 

Torrents,  force  of,  upon  blocks,  237. 

Tour,  Col  du,  301,  305;  Glacier 
of,  301,  &c. 

Travellers  lost  on  the  Col  de  Col- 
Ion,  195. 

Trelaporte,  Promontory  of,  133; 
Singular  incident  there,  134. 

Trient,  Glacier  of,  93. 

Turlo,  Col,  281. 

Val  Biona,  192. 

Val  de  Bagnes,  164 ;  Inhabitants 

of,  164. 
Val  de  Lys,  274 ;  its  structure,  262. 
Val  Pelline,  185. 
Val  Tournanche,  256. 
Vincent,  M.,  270. 
Visp,  from  Gressonay,  278 ;  river, 

its  temperature,  239. 

Weisshom,  225. 

Weiss  Thor,  285. 

Winds,  their  effects  on  the  weather, 
280. 

Worl's  map  of  the  Alps,  inaccu- 
rate, 227. 

Zermatt  from  Evolena,  203 ;  En- 
virons of,  236 ;  Village,  239. 

Zmutt,  Glacier  of,  232;  its  mo- 
raines, 234. 

Zumstein,  M.,  261 ;  His  ascents 
of  Monte  Rosa,  271. 


EIGHTH  EDITION. 


In  every  country  where  Science  and  Literature  have  been  long  and  success- 
fully cultivated,  and  books  extensively  multiplied,  attempts  more  or  less  skilful 
have  been  made  to  reduce  the  mass  of  information  to  a  compendious  and  regulated 
form,  and  to  furnish  a  ready  access  to  its  varied  details  by  means  of  Encyclopaedias. 
Of  the  importance  and  advantages  of  such  publications,  there  can  scarcely  be  two 
opinions.  Executed  on  a  plan  sufficiently  comprehensive,  they  ought  to  embrace 
all  the  departments  of  human  learning,  rendering  the  Alphabet  a  ready  key,  not 
only  to  the  Arts  and  Sciences,  but  to  the  multiplied  details  of  History,  Biography, 
Geography,  and  Miscellaneous  Literature.  A  work  thus  constructed  is  not  only 
valuable  to  the  Scholar  and  the  man  of  Science  as  a  Dictionary  of  Universal 
reference,  but  the  subjects  being  treated  in  a  form  consistent  with  Systematic 
Exposition,  as  well  as  with  Alphabetical  Arrangement,  the  book  becomes  an 
inestimable  treasure  to  those  who,  although  they  cannot  afford  leisure  for  very 
laborious  research  or  profound  investigation,  are  yet  desirous  to  possess  that 
general  information  on  all  subjects  which  constitute  an  intelligent  and  well- 
informed  man. 

Among  books  of  this  class  the  Encyclopaedia  Britannica  has  long  been 
conspicuously  eminent.  As  a  Great  Repertory  of  Human  Knowledge,  it 
has  continued  since  1771  to  accumulate  the  ever-increasing  treasures  of  Science 
and  Literature.  It  was  first  published  in  tlrre  volumes  4to,  1771 ;  next,  in  ten 
volumes,  in  1778;  in  eighteen  volumes  in  1797,  to  which  was  added  the  Supple- 
ment, in  two  volumes,  by  Bishop  Gleig,  in  1801 ;  this  was  followed  by  an 
edition  in  twenty  volumes,  in  1810  ;  and  other  two  editions  during  the  succeeding 
ten  years ;  to  which  was  added  the  celebrated  Supplement,  in  six  volumes  4to, 
edited  by  Professor  Napier,  commenced  in  1815,  and  finished  in  1824. 

The  Seventh  Edition,  which  was  completed  in  1842,  embodied  whatever 
remained  valuable  in  the  previous  editions  and  in  the  Supplements,  and  was 
further  enhanced  in  value  by  the  addition  of  some  of  the  most  celebrated  disqui- 
sitions which  have  adorn<d  the  literature  of  the  nineteenth  century.     The  pub- 
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lication  thus  of  Seven  Editions  with  successive  improvements,  and  the  Sale  of 
35,000  copies,  not  during  an  excitement  raised  by  a  factitious  reputation,  but 
during  a  succession  of  years,  in  which  the  work  was  tested  and  approved  by  the 
most  accomplished  and  scientific  scholars,  remains  an  irrefragable  proof  of  its 
unquestionable  merit,  and  have  given  it  so  decided  a  preference  in  public  favour, 
that  its  popularity,  instead  of  suffering  diminution  from  rivalship,  has  steadily 
continued  to  increase,  and  never  stood  higher  than  at  the  present  time. 

It  has  been  the  leading  object  of  its  conductors  to  combine  abstract  with 
practical,  and  solid  with  pleasing  information,  in  such  proportions  as  would  be 
most  useful  and  most  acceptable  to  the  public,  to  deliver  the  truths  of  Science  in 
the  most  accurate  and  intelligible  form,  and,  at  the  same  time,  to  pay  due  attention 
to  those  branches  of  knowledge,  which,  though  not  admitting  of  a  scientific  shape, 
are  yet  deservedly  popular,  and  have  a  powerful  influence  on  the  taste,  habits, 
and  character  of  the  individual, — in  a  word,  to  render  the  Work  at  once  a  Dic- 
tionary of  Science,  a  Copious  Abstract  of  Literature  and  Philosophy, 
and  a  Book  of  Universal  Reference. 

The  Eighth  Edition  is  undergoing  careful  revision  and  extensive  alterations, 
so  as  to  be  accommodated  to  the  improved  taste  and  advanced  intelligence  of  the 
times.  Arrangements  are  accordingly  made  to  secure  the  co-operation  of  the 
most  eminent  living  Authors,  who  have  contributed  treatises  in  the  various 
departments  of  Science,  Literature,  the  Arts,  Manufactures,  Commerce,  Statistics, 
and  General  Knowledge,  to  supersede  those  now  rendered  obsolete  by  the  progress 
of  discovery,  improvements  in  the  Arts,  or  the  general  advancement  of  society. 

As  an  example  of  how  thoroughly  this  plan  has  been  adopted,  the  Publishers 
refer  to  the  Volumes  that  have  already  appeared,  in  which  it  will  be  seen  that 
while  many  of  the  Articles  have  been  entirely  rewritten,  others  have  undergone 
such  important  alterations  and  additions  as  to  render  the  present  not  so  much  a 
New  Edition  of  the  Encyclopaedia  Britannica,  as  a  New  Work  under  that 
title. 

In  giving  effect  to  the  extensive  plan  of  reconstruction  thus  adopted,  du 
consideration  is,  at  the  same  time,  given  to  the  great  and  permanent  value  o 
many  of  those  Articles  and  Treatises  with  which  the  former  Editions  wer 
enriched.      The  possession  of  these  invaluable  contributions  forms,  indeed,  a 
characteristic  feature  of  the  Work,  and  gives  it  a  decided  pre-eminence  over  every 
other  publication  of  its  class. 

To  the  Gentleman  and  the  Merchant,  to  the  Agriculturist  and  the  Manufac- 
turer, to  the  Clergyman  and  the  Layman,  to  the  Student  of  Science  or  Philosophy, 
and  the  Cultivator  of  Literature  or  the  Fine  Arts,  the  Encyclopaedia  Britannica 
will  prove  an  acquisition  of  the  highest  value.  The  great  scope  of  its  information 
also  recommends  it  to  Emigrants  and  other  persons  resident  in  quarters  where 
access  to  books  is  difficult,  or  whose  fortunes  do  not  permit  them  the  enjoyment 
of  extensive  libraries. 

To  all  such  the  Publishers  confidently  recommend  the  Encyclopaedia 
Bkitannica,  as  a  Work  deserving  of  their  confidence  and  support,  and  worthy 
of  the  National  Name. 


ENCYCLOPEDIA  BRITANNIC! 

"  A  publication  well  worth  your  having.''1 

Wilberforce's  Letter  to  Pitt— Life,  Vol.  III.  p.  14. 


Now  Publishing,  in  Monthly  Parts,  price  8s.,  and  Quarterly  Volumes,  strongly 
and  handsomely  bound  in  cloth,  price  24s. 

THE   EIGHTH   EDITION. 

Greatly  Improved  and  Brought  Down  to  the  present  Time. 


The  ENCYCLOPAEDIA  BRITANNICA  forms  an  Alphabetical  Repertory  ot 
every  branch  of  Human  Knowledge,  and  renders  the  Alphabet  a  ready  key  not 
only  to  the  Arts  and  Sciences,  but  to  the  multiplied  details  of  History,  Philosophy, 
Biography,  Geography,  Commerce,  Manufactures,  Statistics,  and  Miscellaneous 
Literature. 

The  Publishers  are  fully  aware  that  in  a  comprehensive  work  of  reference,  as 
lis  is,  it  is  desirable  to  obtain  Completeness  and  Accuracy  of  Detail  in  all  the 
Articles,  of  whatever  length  or  consequence  they  may  be.  Accordingly,  while 
arrangements  have  been  made  to  secure  the  co-operation  of  some  of  the  most 
eminent  living  authors  for  the  more  important  contributions,  the  greatest  regard 
will  in  every  respect  be  paid  to  those  of  the  smallest  size. 

Eight  Volumes  are  now  published: — 

VOLUME  I.  contains  the  Preliminary  Dissertations  by  DuGALD  Stkwakt, 
Sir  James  Mackintosh,  Richard  Whately,  D.D.,  John  Playfajb,  and  Sir 
John  Leslie. 

VOLUME  VIII.  brings  the  work  down  to  tiie  Article  ENGLAND. 
Specimens  and  Prospectuses  may  be  had  of  the  Publishers,  or  any  Bookseller. 
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Among  the  Contributors  to  the  Eighth  Edition  are  the  following  :■ 


Thomas  Babington  Macaulay,  M.P. 

Richard  Whately,  D.D.,  Archbishop  of  Dublin 

R.  Dickson  Hampden,  D.D.,  Bishop  of  Hereford 

William  Whewell,  D.D.,  Professor  of  Moral 
Philosophy,  Trinity  College,  Cambridge 

J.  R.  M'Culloch,  Esq.,  Member  of  the  Institute 
of  Prance,  Author  of  Commercial  Dic- 
tionary, &c. 

Sir  David  Brewster,  K.H.,  LL.D.,  Principal  of 
the  United  College  of  St  Salvator  and 
St  Leonard,  St  Andrews 

William  Edmonstoune  Aytoun,  Professor  of 
Rhetoric  and  Belles  Lettres  in  the  Uni- 
versity of  Edinburgh 

Henry  Rogers,  Author  of  the  Eclipse  of  Faith 

Dr.  Wm.  Gregory,  Professor  of  Chemistry  in 
the  University  of  Edinburgh 

William  Spalding,  Professor  of  Rhetoric,  St 
Andrews  University 

Sir  Archibald  Alison,  Bart.,  Author  of  the 
History  of  Europe 

John  Stuart  Blackie,  Professor  of  Greek  in  the 
University  of  Edinburgh 

Edward  Thornton,  Esq.,  Statistical  Department 
East  India  House,  Author  of  Gazetteer  of 
Scinde 

Augustus  Petermann,  Esq.,  Physical  Geogra- 
pher to  the  Queen 

John  Wilson,  Esq.,  Parmer,  Eddington  Mains, 
Berwickshire,  Author  of  various  papers 
on  Agriculture,  read  before  the  Highland 
and  Agricultural  Society 

Thomas  Anderson,  M.D.,  Professor  of  Chemis- 
try, Glasgow,  and  Lecturer  on  Agricultural 
Chemistry  to  the  Highland  and  Agricul- 
tural Society 

John  Hill  Burton,  Esq.,  Advocate,  Author  of 
the  History  of  Scotland  from  the  Revolu- 
tion, &c. 

George  Perguson,  LL.D.,  Professor  of  Hu- 
manity, King's  College,  Aberdeen 

George  Parquhar  Graham,  Esq.,  Author  of 
various  Works  on  Music 


Sir  William  Hamilton,  Bart.,  Professor  of 
Logic  and  Metaphysics  in  the  University 
of  Edinburgh 

Rev.  Wm.  Lindsay  Alexander,  D.D.,  Author  of 
Connection  and  Harmony  of  Old  and  New  j 
Testaments,  &c,  &c. 

Charles  Maclaren,  Esq.,  F.R.S.E.,  Author  of 
Topography  of  the  Plain  of  Troy,  Geology 
of  Pife  and  the  Lothians,  &c.  &c. 

William  HosMng,  Esq.,  Professor  of  Architec- 
ture and  Arts  of  Construction,  King's 
College,  London 

Rev.  Robert  Main,  M.A.,  P.R.A.S.,  First  As- 
sistant, Royal  Observatory,  Greenwich 

Lieut.-Col.  Portlock,  R.M.A.,  Woolwich 

Rev.  William  Scoresby,  Author  of  Account  of 
the  Arctic  Regions 

Jonathan  Aylen,  Esq.,  Master  Attendant,  H.M. 
Dockyard,  Sheerness 

James  Wilson,  Esq.,  F.R.S.E.,  Author  of  vari- 
ous Works  on  Natural  History 

John  Barrow,  Esq.,  Admiralty 

Thomas  Bazley,  Esq.,  Chairman  of  the  Cham- 
ber of  Commerce,  Manchester 

James  Nicol,  F.R.S.E.,  Professor  of  Natural 
History,  Marischal  College,  Aberdeen 

Lawrence  Oliphant,  Esq.,  Author  of  "The 
Russian  Shores  of  the  Black  Sea,"  &c. 

Hon.  Lord  Cockburn,  Author  of  Life  of  Lord 
Jeffrey 

Dr.  Leonard  Schmitz,  F.R.S.E.,  Rector,  High 
School,  Edinburgh,  Author  of  History  off 
Rome 

John  Hutton  Balfour,  M.D.,  Regius  Professor  I 
of  Botany,  Edinburgh  University 

James  D.  Forbes,  F.R.S.E.,  &c.  &c,  Professor! 
of  Natural  Philosophy,  Edinburgh  Uni-f 
versity 

J.  Beete  Jukes,  M.A.,  F.R.S.,  M.R.I.A. 

R.  Stuart  Poole,  British  Museum. 

James  Montgomery,  Author  of  "  Greenland,"] 
and  other  Poems 
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WAVERLEY  NOVELS. 

BY  SIR  WALTER  SCOTT. 

WITH  THE  AUTHOR'S  LAST   INTRODUCTIONS,    NOTES,    AND 

ADDITIONS. 


The  following  Sets  may  be  had  complete : 

i. 

Edition  in  5  Vols,  royal  8vo,  sewed,  £2 :  5s.  ;  cloth,  £2  :  10s. 

With  Portrait,  Fac-simile,  and  Vignette  Titles,  after  designs  by  Harvey. 

II. 

Cabinet  Edition.     In  25  Vols,  foolscap  8vo,  cloth,  £3  :  13  :  6. 

With  Vignettes,  Fac-simile,  and  Engraving  from  Greenshield's  Statue  of  the 
Author. 

III. 

Author's  Favourite.      In  48  Vols,  foolscap  8vo,  cloth, 
£7 :  4s. 

With  Ninety-Six  Engravings  on  Steel  by  the  most  eminent  Artists. 

IV. 
Library  Edition.     25  Vols,  demy  8vo,  cloth,  £11 :  5s. 

With  New  Frontispieces  and  Vignettes. 

V. 
Abbotsford  Illustrated  Edition.      12  Vols,  super-royal  8vo7 
cloth,  £11  :  lis. 

With  120  Engravings  on  Steel,  and  nearly  2000  on  Wood. 


Detailed  Catalogues  of  the  Works  and  Life  of  Sir  Walter  Scott  may 
be  had  on  application  to  the  Publishers,  or  any  Bookseller. 


*^*  thb  Poetical  Works  of  Sir  Walter  Scott,  complete,  can  be 
had  only  of  the  present  publishers,  all  other  Editions  assuming 
the  title,  want  the  Lord  of  the  Isles  and  other  important  Copyright 
PoeWjS.    Prices  of  the  Poems  complete,  5s.,  6s.,  9s.,  10s.,  and  24s. 

ADAM  &  CHARLES  BLACK,  EDINBURGH. 
Houlston  &  Stoneman,  London. 


A.  &  C.  BLACK'S  MISCELLANEOUS  PUBLICATIONS. 

Black's  Atlases,  with  the  Latest  Discoveries.  General  Atlas,  56s. 
School  Atlas,  10s.  6d.     Beginner's  Atlas,  2s.  6(1.     Australian  Atlas,  5s. 

Black's  Guide  Books  and  Travelling-  Maps  for  England,  Scot- 
land, and  Ireland.  New  and  greatly  improved  Editions  of  these  works 
have  recentty  been  published,  containing  all  the  latest  information. 

Balfour's  Botanical  Books.  I.— Class  Book  of  Botany  (the  Text  Book 
used  by  the  Professor's  Pupils),  in  One  Large  Volume  8vo,  cloth,  with  1800 
Illustrations,  31s.  6d.  II.— Outlines  of  Botany  for  Schools  and  Elementary 
Pupils,  with  595  Illustrations,  7s.  6dt 

Ballingali's  (Sir  George)  Outlines  of  Military  Surgery.  Fourth 
Edition,  8vo,  cloth,  14s. 

Creuze's  (F.  B.)  Treatise  on  Shipbuilding.    4to,  cloth,  12s. 

Davidson's  Treatise  on  Biblical  Criticism,  Old  and  New  Testa- 
ments.   New  Edition  in  one  Volume  8vo,  cloth,  18s. 

Dent  on  Clock  and  Watch  Making.    12mo,  cloth,  2s. 

Forbes'  (Professor  J.  D.)  Norway  and  its  Glaciers,  with  Maps 
and  numerous  Illustrations.    .Royal  8vo,  cloth,  21s. 

Graham  on  Musical  Composition.    4to,  boards,  9s. 

Gregory's    (Professor)    Elementary    Treatise    on    Chemistry. 

12 mo,  cloth,  5s. 

Guthrie's  (Rev.  Dr.)  Works.  I.— The  War,  in  some  of  its  Social,  Political, 
and  Keligious  Aspects,  Is.  II. —  Sermon  on  Occasion  of  the  Death  of  Wm. 
Gunn,  LL.D.,  Is.  III. — New  Edition  of  Berridge's  Christian  World  Un- 
masked, 2s.  6d. 

Jeffrey's  (Lord)  Life  and  Correspondence,  by  Lord  Cockburn. 

2  vols.  8vo,  25s. 

Kitto's  Cyclopaedia  of  Biblical  Literature.  2  vols,  medium  8vo,  with 
554  Illustrations,  60s.  Or  reduced  to  one  volume,  demv  8vo,  336  Illustrations, 
10s.  6d. 

Kitto's  History  of  Palestine.  New  Illustrated  Edition.  Crown  8vo, 
cloth,  6s. ;  gilt,  6s.  6d.     School  Edition,  bound,  4s. 

Macaulay's  Medical  Dictionary  for  Families.  Twelfth  Edition, 
8vo,  cloth,  12s. 

M'Culloch's  (J,  R.)  Treatises  on  Economical  Policy.    8vo,  cloth,  14s. 

Miller's  (Professor)  Practice  and  Principles  of  Surgery.  2  vols. 
8vo,  cloth,  with  numerous  Illustrations,  each  vol.  (sold  separately)  16s. 

Nicol's  Manual  of  Mineralogy.     Post  8vo,  numerous  Illustrations.   6s. 

Ramsay's  (Allan)  Gentle  Shepherd.    Illustrated,  16mo,  cloth,  2s.  6d. 

Russell  (John  Scott)  on  the  Steam-Engine.  Post  8vo,  cloth,  5s.  On 
Steam-Navigation.    Post  8vo,  cloth,  9s, 

Smith's  Wealth  of  Nations.    By  J.  R.  M'Culloch,  8vo,  cloth,  16s. 

School  Books : — Carson's  Greek  Exercises,  4s.  Carson's  Phaedrus,  2s.  Class 
Book  of  English  Poetry,  from  Chaucer  to. Tennyson,  4s.  6d.  Green's  Latin 
Rudiments,  2s.  High  School  Vocabulary,  Is.  Kitto's  History  of  Palestine, 
3s.  6d. ;  with  Map,  4s.  Porteus'  Evidences  of  Christianity  by  Dr.  Boyd,  Is. 
Schmitz's  Elementary  Greek  Grammar,  3s.  6d.  Sir  Walter  Scott's  History 
of  Scotland,  6s.  Tytler's  History  of  Scotland,  3s.  6d.  Tytler's  Ancient  and 
Modern  History,  3s.  each. 
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In  crown  8vo,  the  Fourth  Edition,  with  Portrait  of  Sir  Walter  Scott, 
Price  6s.  cloth  plain,  or  6s.  6d.  gilt  edges  for  presents, 

The  Poetry  and  Poets  of  Britain 

FEOM  CHAUCER  TO  TENNYSON, 

With  Biographical  Sketches  of  each,  and  an  Introductory  Essay  on  the  Origin 
and  Progress  of  English  Poetical  Literature.     By  Daniel  Scrymgeour. 


In  Crown  8vo,  with  upwards  of  200  Illustrations,  Price  6s.  cloth  plain,  or  6s.  6d. 

cloth  gilt  for  presents, 

The  History  of  Palestine 

FROM  THE  PATRIARCHAL  AGE  TO  THE  PRESENT  TIME. 
By  John  Kitto,  D.D.,  Editor  of  the  Pictorial  Bible,  &c.  &c. 


MEDICAL  DICTIONARY  FOE  FAMILIES. 

Dedicated,  by  Permission,  to  Dr.  Abercrombie. 
TWELFTH  EDITION,  Svo,  cloth,  Price  12s., 

Dictionary   of  Medicine 

DESIGNED  FOR  POPULAR  USE. 

CONTAINING  AN  ACCOUNT  OF  DISEASES  AND  THEIR  TREATMENT  ; 

INCLUDING   THOSE  MOST   FREQUENT   IN   WARM;  CLIMATES ; 

WITH  DIRECTIONS  FOR  ADMINISTERING  MEDICINES,  THE  REGULATJON 

OF    DIET    AND    REGIMEN  ;     AND    THE    MANAGEMENT    OF    THE 

DISEASES  OF  WOMEN  AND  CHILDREN. 

By  ALEXANDER  MACAULAY,  M.D., 

Fellow  of  the  Royal  College  of  Surgeons  of  Edinburgh,  and  Physician 
Accoucheur  to  the  New  Town  Dispensary. 

"  Just  such  a  work  as  every  head  of  a  family  ought  to  have  on  his  book-shelf."— Brighton 
Herald. 

"  If  sterling  merit  might  he  the  passport  to  success,  this  work  will  obtain  the  most  exten- 
sive celebrity." — Bath  Herald. 

"  Calculated  to  accomplish  all  that  could  be  wished  in  a  Popular  System  of  Medicine."— 
Edinburgh  Medical  and  Surgical  Journal. 

"  We  have  seen  nothing  of  the  kind  better  adapted  for  consultation."— Literary  Gazette. 

"  Decidedly  the  most  useful  book  of  the  kind  that  has  yet  been  offered  to  the  public."— 
Caledonian  Mercury. 

Adam  &  Charles  Black,  Edinburgh  ;  Longman  &  Co.,  London  ; 

AND  SOLD  BY  ALL  BOOKSELLKRS. 


A.  &  C.  BLACKS  MISCELLANEOUS PUBLICATIONS- CWwwee*. 

BLACK'S  ATLASES. 

General  Atlas  of  the 

NEW  EDITION.     1854. 

Price  56s.  Folio,  Half-Bound  Morocco,  Gilt  Leaves. 

^THIS  Work   has  recently  undergone  great  alterations,  and  been  increase^  by) 
-i-    large  and  important  additions.     These  consist  principally  of  new  Maps  of  il 
Countries  that  have  recently  risen  in  importance  as  fields  of  emigration,  or  which* 
have  attracted  attention  from  discoveries  or  events  affecting  commercial  interests. ' 
Maps  on  an  enlarged  scale  have  thus  been  added  of  The  Baltic,  Australia, 
New  South  Wales,  Victoria,  New  Zealand,  with  all  the  latest  information 
and  Gold  Regions ;  Arctic  Regions  and  British  America,  shewing  the  North- 
West  Passage,  and  all  the  discoveries  up  to  1854;  South  Africa,  shewing  the 
new  boundaries  and  most  recent  discoveries ;   separate  Maps  of  some  of  the 
more  important  of  the  United  States  of  America,  including  New  York,  Massa- 
chusetts, Vermont,  New  Hampshire,  Rhode  Island,  Connecticut,  Kentucky,  Maine, 
Tennessee,  <fcc. ;  and  a  complete  series  of  Maps  illustrating  the  chief 
Physical  Features  of  the  World,  the  Northern  and  Southern  Hemispheres, 
and  Solar  System. 

The  whole  series  consists  of  upwards  of  Seventy  Maps,  engraved  on  Steel  in 
the  first  style  of  the  art,  by  Sidney  Hall,  Hughes,  and  others,  coloured  with  the 
greatest  attention  to  accuracy,  neatness,  and  distinctness.  Prefixed  to  the  work 
are  Introductory  Chapters  on  the  Geo^raph}*  and  Statistics  of  the  different 
countries  in  the  world,  and  appended  to  it  is  a  complete  Index  of  upwards  of 
60,000  names  of  Places,  with  their  Latitude  and  Longitude,  and  the  number  of 
the  Map  in  which  they  will  be  found,  constituting  this  one  of  the  most  valuable 
and  extensive  Geographical  Works  of  reference,  and  at  the  same  time,  consider- 
ing the  amount  of  matter  it  contains,  the  cheapest  Atlas  now  in  existence. 

Strongly  and  Elegantly  Half-Bound  Morocco  or  Russia,  Gilt  Leaves, 

Price  £2 :16s. 


Atlas  of  Australia        i 

WITH  ALL  THE  GOLD  REGIONS. 
Price  Five   Shillings,  handsomely  bound  in  cloth. 

A  SERIES  OF  MAPS  FROM  THE  LATEST  AND  BEST  AUTHORITIES  ; 
Beautifully  Engraved  and  Coloured,  and  strongly  Bound  in  Cloth,  price  5s. 

Contents  : — 

I.  GENERAL  MAP  OF  AUSTRALASIA,  New  Zealand,  Polynesia  and  Sur- 

rounding Islands. 

II.  AUSTRALIA— Divided  into  Districts. 

III.  NEW  SOUTH  WALES,  VICTORIA,  and  SOUTH  AUSTRALIA,  shew- 
ing the  different  Gold  Deposits. 

IV.  NEW  SOUTH  WALES— Divided  into  counties,  with  all  the  Gold  Deposits 
accurately  laid  down,  and  a  plan  of  Sydney. 

V.  VICTORIA— Divided  into  Counties,  with  all  the  Gold  Districts  accurately 

laid  down,  and  a  plan  of  the  Mount  Alexander  Gold  Region. 

VI.  NEW  ZEALAND,  VAN  DIEMEN'S  LAND,  and  the  settled  portion  of 
Western  Australia,  comprehending  Swan  River  and  Australind. 

"  The  possession  of  these  Maps  will  be  necessary  to  the  clear  understanding  of  friends' 
letters,  newspaper  narratives,  and  traveller's  reports ;  and  therefore  they  should  be  placed 
*ipon  the  table  in  every  house,  for  instant  reference  when  required.  They  are  beautifully  en-s 
graved." — Critic. 


ADAM  &  CHARLES  BLACK,  EDINBURGH. 
HOULSTON  &  8TONKMAN,  LONDON. 


KS  SUITABLE  FOR  PRESENTS, 


Marmion,  New  Edition,  Illustrated. 

Reprinted  from  the  Author's  Interleaved  Copy,  as  revised  by  him 
in  1830,  and  containing  his  last  Introductions  and  the  Editor's 
Notes.  With  EIGHTY  ILLUSTRATIONS  from  Designs 
by  Birket  Foster  and  John  Gilbert. 

Extra  Cloth,  Gilt  Edges,  18s. ;  Morocco  Elegant  or  Antique,  25s. 
Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side,  36s. 

Lay  of  the  Last  Minstrel,  New  Edition,  Illustrated. 

Reprinted  from  the  Author's  Interleaved  Copy,  and  containing 
his  latest  Corrections  and  Additions.  With  ONE  HUNDRED 
ILLUSTRATIONS  from  Designs  by  Birket  Foster  and 
John  Gilbert. 

Extra  Cloth,  Gilt  Edges,  18s.  ;  Morocco  Elegant  or  Antique,  25s. 

Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side,  36s. 

**  Another  magnificent  volume,  like  its  predecessor.  The  designs  are  at  once 
truthful  in  detail  and  poetical  in  effect. ''—  A  thenceum. 

**  A  more  beautiful  publication  of  its  class  we  certainly  never  remember  to  have 
seen ;  there  is  scarcely  one  of  the  hundred  engravings  that  is  not  a  gem  of 
art."— Art  Journal. 

Lady  of  the  Lake,  New  Edition,  Illustrated. 

Containing  the  Author's  latest  Copyright  Notes,  Various  Read- 
ings, and  Additions.  With  SEVENTY  ILLUSTRATIONS 
from  Designs  b^.  Birket  Foster  and  John  Gilbert. 

Extra  Cloth,  Gilt  Edges,  18s.;  Morocco  Elegant  or  Antique,  25s. 

Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side,  36s. 

"  It  is  impossible  to  overpraise  the  style  in  which  this  beautiful  volume  is  got 
tip.    The  Illustrations  are  of  the  highest  order  "—Atlas. 
**  Very  handsomely  printed,  and  admirably  adapted  for  a  present."— 

Court  Journal. 

Mr  Foster  personally  visited  the  Districts  in  which  the  scenery  de- 
scribed in  Marmion,  the  Lay  of  the  Last  Minstrel,  and  the  Lady 
of  the  Lake  is  situated,  and  his  Illustrations  embrace  every  Place  of 
Interest  noticed  in  the  Poems. 

Poetical  Works  of  Sir  Walter  Scott,  Illustrated. 

One  Vol.  super-royal,  8vo  containing  112  new  Pieces  and  Notes, 

with  26  Engravings  on  Steel  from  Turner,  Portrait,  &c. 

Cloth  lettered,  18s.     Morocco  Elegant  or  Antique,  32s. 

Enamelled  Tartan  boards,  with  Vignette  painted  on  the  side,  45s. 


WORKS  SUITABLE  FOR  PRESENTS. 

Poetical  Works  of  Sir  Walter  Scott,  New  Edition. 

One  Vol.  Crown  8vo,  including  the  Lord  of  the  Isles,  Author's  Notes,  &c. 
which  all  other  Editions  of  this  size  want.  With  a  Memoir  of  the  Author,  and 
Seven  Illustrations  on  Steel  after  Welkie,  Stanfeeld,  &c. 

Cloth  lettered,  gilt  edges,  6s.     Morocco  Antique,  10s.  6d. 
Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side,  24s. 

Poetical  Works  of  Sir  Walter  Scott,  New  Edition. 

One  Vol.  Foolscap  8vo,  including  the  Lord  of  the  Isles,  Author's  Notes,  <fec. 
which  all  other  Editions  of  this  size  want.  With  6  Illustrations  on  Steel  after 
Turner  and  others. 

Cloth  lettered,  gilt  edges,  5s.     Morocco  Antique,  10s. 
Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side.  22s. . 

Separate  Editions  of  the  following  Poems  : — 

LAY  OF  THE  LAST  MINSTREL— MARMION— LADY  OF  THE  LAKE, 
AND  LORD  OF  THE  ISLES. 

With  the  Author's  last  Introductions  and  the  Editor's  Notes. 

Morocco,  gilt  edges,  2s.  6d.  each. 

Enamelled  Tartan  Boards,  with  Vignette  painted  on  the  side,  15s.  each. 

Beauties  of  Sir  Walter  Scott, 

BEING  SELECTIONS  FROM  HIS  WRITINGS  AND  LIFE. 

One  Volume,  Crown  Octavo,  with  Two  Engravings. 

Cloth  lettered,  gilt  edges,  5s. ;  extra  cloth,  gilt  sides  and  edges,  6s. 

Readings  for  the  Young, 

FROM  THE  WORKS  OF  SIR  WALTER  SCOTT. 

In  Three  Volumes,  with  Thirty-Six  Illustrations  on  Wood. 

The  Three  Volumes  in  One,   cloth,  gilt  edges,  7s. 

Each  Volume  separate,  2s,  6d. 

Tales  of  a  Grandfather — (History  of  Scotland.) 

With  Six  Engravings  on  Steel  after  Turner,  and  upwards  of  Fifty  on  Wood. 
Three  Volumes,   foolscap  8vo,  cloth,   12s. ;  extra,  gilt  edges,   15s. 

Tales  of  a  Grandfather — (History  of  France.) 

With  Two  Engravings  on  Steel  from  Turner,  and  upwards  of  Fifty  on  Wood. 
One  Volume  foolscap  8vo,  cloth,  4s. ;  extra,  gilt  edges,  5s. 
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4                            COMPLETE 

SETS 

OF 

THE 

SIR   WALTER   SCOTT'S 

ARRANGED 

I.   ILLUSTRATED   SERIES. 

SUPER-ROYAL  OCTAVO. 

VOLS. 

£ 

S. 

i. 

Novels,  Ahbotsford  Edition, 

12 

11 

11 

0 

2000  Engravings  on  Steel  and  Wood. 

Poetical  Works 

0 

18 

0  . 

26  Engravings  after  Turner  and  others, 

Portrait  and  Fac-simile. 

Miscellaneous  Prose  Writings    . 

0 

18 

0 

20  Engravings  after  Turner  and  others. 

Life  of  Napoleon 

0 

18 

0 

20  Engravings  after  Turner  and  others. 

Tales  of  a  Grandfather     . 

0 

10 

6 

11  Engravings  after  Turner. 

Life,  by  Mr.  LocJchart 

0 

18 

0 

11  Engravings  after  Turner  and  others, 

and 

Hq f*    cimilo 

X  cii^  — ollll  11C • 

Seventeen  Volumes 

price 

£15 

13 

6 

With  nearly  2100  Engravings  on  Steel  and  Wood. 

II.   EDITION   1829-33. 

FOOLSCAP  OCTAVO 

VOLS. 

£ 

s. 

d. 

Waverley  Novels 

48 

7 

4 

0 

96  Engravings. 

Poetical  Works 

12 

1 

16 

0 

24  Engravings  after  Turner,  and  Fac- 

similes. 

Miscellaneous  Prose  Writings    . 

28 

4 

4 

0 

56  Engravings  and  Maps. 

Life,  by  Mr.  Lockhart 

10 

1 

10 

0 

20  Engravings  and  Fac-simile. 

Ninety-eight  Volumes 

price 

£14 

14 

0 

With  200  Engravings  on  Steel,  Fac-similes,  &c. 

1 

VARIOUS  EDITIONS  OF 

WHITINGS  AND  LIFE, 

AS  FOLLOWS: 

III.   EDITION   1841-43. 

FOOLSCAP  OCTAVO.        VOLS. 

Waverley  Novels    ...         25 

Engraved  Statue,  Vignette  Titles,  and  Fac- 
simile. 

Poetical  Works       ...  6 

12  Engravings  after  Turner,  and  Fac-simile. 

Life  of  Napoleon    ...  .5 

Portraits,  8  Engravings  after  Turner,&Maps. 

Tales  of  a  Grandfather  [Scotland)      3 

6  Engravings  after  Turner. 

Tales  of  a  Grandfather  [France)         1 

2  Engravings  after  Turner. 

Life j  by  Mr.  Lockhart     .  .  10 

Portraits,    Engravings    after  Turner   and 
others,  and  Fac-simile. 

Fifty  Volumes     .        price  £8     3     6 

With  nearly  80  Engravings  on  Steel  and  Wood. 
IV.   PEOPLE'S   EDITION. 

ROYAL  OCTAVO.  V 

Waverley  Novels 

Portrait,  Vignette  Titles,  and  Fac-simile. 
Poetical  Works 

Vignette  Title  after  Turner,  and  Fac-simile. 

Miscellaneous  Prose  Writings 

Engravings  on  Wood. 

Life  of  Napoleon     . 

Vignette  Title. 

Tales  of  a  Grandfather  . 

Vignette  Title. 

Life,  by  Mr.  Lockhart     \ 

Portrait  and  Fac-simile. 

Ten  Volumes     .         price  £4  16     0 

With  Portraits,  Engraved  Titles,  and  Fac-similes. 


£      *. 

3  13 

d. 
6 

1     4 

0 

1     0 

0 

0  12 

0 

0    4 

0 

1  10 

0 

LS. 

5 

£       s. 

2  10 

d. 

0 

0  10 

0 

0  10 

0 

0  10 

0 

0     6 

0 

0  10 

0 
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I. 
LIBRARY    EDITION. 

Each   Volume    containing   a   complete    Novel  or 

Novels.  This  Edition  is  enriched  with  Portraits  after  Zucchero, 
Sir  Godfrey  Kneller,  Vandyke,  Le  Tocque,  &c,  and  Illustrations 
after  Wilkie,  Landseer,  Frith,  Ward,  Piekersgill,  Elmore,  Egg, 
Hook,  Stone,  Phillips,  Faed,  Horsley,  &c. 

In  25  vols,  demy  8vo,  cloth  lettered.     Price  £11 :  5s. 
Separate  vols.  9s. 

The  Library  Edition  contains  all  the  latest  corrections  of 
the  Author,  with  some  curious  additions,  especially  in  Guy  Man- 
nering  and  the  Bride  of  Lammermoor. 

A  complete  Index  and  Glossary  has  also  been  added  to  this  Edition. 

ARRANGEMENT  : — 


VOLS. 

1.  Waverley. 

2.  Guy  Mannering. 
3   Antiquary. 

4.  Rob  Roy. 

5.  Old  Mortality. 

6.  Black    Dwarf,  and  Le- 

gend of  Montrose. 

7.  Heart  of  Mid- Lothian. 

8.  Bride  of  Lammermoor. 

9.  Ivanhoe. 

10.  Monastery. 

11.  Abbot. 

12.  Kenilworth. 
13..  Pirate. 

14.  Fortunes  of  Nigel. 

15.  Peveril  of  the  Peak. 

16.  quentin  durward. 


VOLS. 

17.  St  Ronan's  Well. 

18.  Redgauntlet. 

19.  Betrothed,  and  Highland 

Widow. 

20.  Talisman— Two  Drovers — 

My  Aunt  Margaret's  Mir- 
ror—  Tapestried  Cham- 
ber—and Death  of  the 
Laird's  Jock. 

21.  Woodstock. 

22.  Fair  Maid  of  Perth. 

23.  Anne  of  Geierstein. 

24.  Count  Robert  of  Paris. 

25.  Surgeon's  Daughter— Cas- 

tle Dangerous  —  Index 
and  Glossary. 


II. 

ABBOTSFORD  ILLUSTRATED  EDITION. 

With  120  Engravings  on  Steel,  and  nearly  2000 

on  Wood. 
In  Sets,  12  vols.  snper-n>3ral  octavo,  cloth  lettered,  £11 :  lis. 
Separate  volumes,  cloth,  18s.     Separate  Novels,  10s. 


,  ,  ■■              ,                         ■                    ■■ 

in. 

EDITION   1829-33. 

{The  Authors  Favourite.) 

FORTY-EIGHT  VOLUMES,  FOOLSCAP  OCTAVO. 

With  Ninety-Six  Engravings  on  Steel  by  the  most  eminent 

Artists  of  the  day. 

CONTENTS. 

VOT.S. 

VOLS. 

1,2. 

Waverley. 

26,  27.  Fortunes  of  Nigel. 

3,4. 

Guy  Mannering. 

28-30.   Peveril  of  the  Peak. 

5,  6. 

Antiquary. 

31,  32.    QlJENTIN  DURWARD. 

7,8. 

Rob  Roy. 

33,  34.  St  Ronan's  Well. 

9. 

Black  Dwarf — " 

35,  36.  Redgauntlet. 

Old  Mortality. 

37.  Betrothed.")   Tales  of  the 

38.  Talisman.    J    Crusaders. 

10 

Old  Mortality. 

11. 

Old     Mortality  — 

9 

39,  40.  Woodstock. 

Heart  of  Mid-Lo- 

41. The  Highland  Widow 

thian. 

03 

— Two  Drovers — My 

12. 

Heart  of  Mid- Lo- 

Aunt M  a  r  g  a  r  e  t's 

thian. 

Kt^ 

Mirror  —  Tapestried 

13. 

Heart  of  Mid-Lo- 

C5 

Chamber  —  Death   of 

thian —  Bride  of 

the  Laird's  Jock. 

Lammermoor. 

42,  43.  Fair  Maid  of  Perth. 

14. 

Bride  of  Lammer- 

&. 

44,  45.  Anne  of  Geierstein. 

moor. 

46,  47.  Count  Robert  of  Paris, 

15. 

Legend    of     Mon- 

and Castle   Danger- 

trose. 

ous. 

10,  17. 

Tvaniioe. 

48.  Castle     Dangerous  — 

18,  19. 

Monastery. 

Surgeon's    Daughter 

20,  21. 

Abbot. 

and  Glossary  for  the  en- 

22, 23. 

Kenilworth. 

tire  Work. 

24,  25. 

Pirate. 

In  Sets,  48  Volumes,  cloth  lettered,  £7  :  4s.     Separate  Volumes,  3s. 
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IV. 

EDITION  1841-43. 

TWENTY-FIVE  VOLUMES  FOOLSCAP  OCTAVO,  CLOTH. 

WITH 

Vignettes,  Fac-simile,  and  Engraving  from  Greenshields' 
Statr.e  of  the  Author. 


ARRANGEMENT 


VOLS 

>. 

VOLS 

1. 

Waverley. 

17. 

9 

Guy  Mannering. 

18. 

3. 

Antiquary. 

19. 

4. 

Rob  Roy. 

5. 

Old  Mortality. 

20. 

6. 

Black  Dwarf  and  Le- 
gend of  Montrose. 

7. 

Heart  of  Mid-Lothian. 

8. 

Bride  of  Lammermoor. 

9. 

Ivanhoe. 

10. 

Monastery. 

21. 

11. 

Abbot. 

22. 

12. 

Kenilworth. 

23. 

13. 

Pirate. 

24. 

11. 

Fortunes  of  Nigel. 

25. 

15. 

Peveril  of  the  Peak. 

16. 

QtJENTIN  DURWARD. 

St.  Ronan's  Well. 

Re'dgauntlet. 

Betrothed  and  High- 
land Widow. 

Talisman  —  Two  Dro- 
vers— My  Aunt  Mar- 
garet's Mirror — Ta- 
pestried Chamber — 
Death  of  the  Laird's 
Jock. 

Woodstock. 

Fatr  Maid  of  Perth. 

Anne  of  Geierstein. 

Count  Robert  of  Paris. 

Surgeon's  Daughter — 
Castle  Dangerous — 
and  Glossary. 


In  Sets,  25  Vols,  cloth  lettered,  £3  :  13  :  6.     Separate  Vols.  4s. 
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V. 

PEOPLE'S  EDITION. 

IN  FIVE  VOLUMES,  ROYAL  OCTAVO, 

WITH 

Portrait,  Fac-simile,  and  Vignette  Titles, 

AFTER  DESIGNS  BY  HARVEY. 
In  Sets,  Cloth  lettered,  L.2,  10s.     Separate  Volumes,  10s. 


VI. 

RAILWAY  EDITION,   Foolscap  Octavo. 

This  Series,  now  in  course  of  publication,  is  printed  from  an  en- 
tirely new  type,  suitable  for  reading  in  the  Railway  Carriage  or  at 
the  Fireside.     Each  Volume  contains  a  Complete  Novel,  Price 

EIGHTEENPENCS,   Fancy  Boards. 
TWO   SHILLINGS,  Cloth  Lettered. 


The  Publication  will  take  place  as  nearly  as  possible  in  the 
following  order : — 


VOLS. 

1.  Waverley. 

2.  Guy  Mannering. 

3.  Antiquary. 

4.  Rob  Roy. 

5.  Old  Mortality. 

6.  Black  Dwarf  and  Le- 

gend of  Montrose. 

7.  Heart  of  Mid-Lothian. 

8.  Bride  of  Lammermoor. 

9.  Ivanhoe. 

10.  Monastery. 

11.  Abbot. 

12.  Kenilv/orth. 

13.  Pirate. 

14.  Fortunes  of  Nigel. 

15.  Peveril  of  the  Peak. 

Id.   QUENTIN  DURWARD. 


VOLS. 

17.  St.  Ronan's  Well. 

18.  Redgauntlet. 

19.  Betrothed    and    High- 

land Widow. 

20.  Talisman— Two       Dro- 

vers—My Aunt  Mar- 
garet's Mirror — Ta- 
pestried Chamber — 
Death  of  the  Laird's 
Jock. 

21.  Woodstock. 

22.  Fair  Maid  of  Perth. 

23.  Anne  of  Geierstein. 

24.  Count  Robert  of  Paris. 

25.  Surgeon's     Daughter — 

Castle  Dangerous — 
and  Glossary. 
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a  ny  of  SIE  WALTEE   SCOTT'S   NOVELS 

-£*-    may  be  had  in  Royal  8vo,  Illustrated  Covers,  at  the 
under-mentioned  Prices : — 


Abbot, 

5. 

1 

d. 
9 

Kenilworth, 

8.    d> 
1  11 

Anne  of  Geierstein,   . 

2 

0 

Legend  of  Montrose,  &c. 

1     6 

Antiquary, 

1 

8 

Monastery, 

1    9 

Betrothed, 

2 

0 

Old  Mortality,  . 

1    9 

Black  Dwarf,  &c. 

1 

6 

Pirate, 

1  11 

Bride  of  Lammermoor, 

1 

4 

Peveril  of  the  Peak, 

2    6 

Castle  Dangerous,  &c. 

2 

6 

QUENTIN  DURWARD, 

1  11 

Count  Robert  of  Paris, 

1 

8 

Redgauntlet, 

1  10 

Fair  Maid  of  Perth,  . 

1 

11 

Rob  Roy,       • 

1  11 

Fortunes  of  Nigel, 

1 

11 

St  Ronan's  Well, 

1    9 

Guy  Mannering,  . 

1 

9 

Surgeon's  Daughter,  &c. 

2    6 

Heart  of  Mid-Lothian, 

2 

3 

Talisman,  &c. 

1    9 

Highland  Widow,  &c. 

2 

3 

Waverley,  . 

2    0 

IVANHOE, 

1 

11 

Woodstock,  . 

2    0 

UPB 
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I. 

EDITION  1851. 

One  Vol.  Foolscap  8vo.  Including  the  Lord  of  the  Isles, 
Author's  Notes,  &c,  which  all  other  editions  of  this  size  want. 
With  a  Memoir  of  the  Author,  and  Illustrations  on  Steel  after  Turner 
and  others. 

Cloth  lettered,  gilt  edges,  5s.     Morocco  antique,  10s. 
THE  SAME,  large  paper,  with  Steel  Engravings  after  Sir  David 
Wilkie,  Stanfield,  &c. 

Cloth  lettered,  gilt  edges,  6s.     Morocco  antique,  10s.  6d. 


II. 

EDITION  1833-34. 

In  12  Vols.  fcap.  8vo,  cloth,  uniform  with  the  Novels,  48  Vols. 

Containing  the  Author's  Last  Introductions,  Notes  by  the  Editor, 

and  24  Engravings,  all  from  Turner's  Designs. 

In  Sets,  cloth  lettered,  £1 :  16s.     Separate  Vols.  3s. 


III. 
EDITION  1844. 

In  6  Vols.  fcap.  8vo,  cloth,  uniform  with  the  Novels,  25  Vols. 
Including  112  New  Pieces,  and  Notes,  12  Engravings  after  Turner, 

and  Fac-simile. 

CONTENTS. 

VOL. 

1.  Lay  of  the  Last  Minstrel,  &g. 

2.  Marmion. 

3.  Lady  of  the  Lake — Bridal  of  Triermain. 

4.  Rokeby — Don  Roderick — Harold  the  Dauntless. 

5.  Lord  of  the  Isles,  &c. 

6.  Contributions  to  Border  Minstrelsy — Dramatic  Pieces. 

In  Sets,  Cloth  lettered,  24s.     Separate  Vols.  4s. 
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IV. 

PEOPLE'S  EDITION   1846. 

One  Vol.  Royal  Octavo,  uniform  with  the  Novels,  People's  Edition, 
containing  112  New  Pieces,  and  Notes,  Vignette  Title,  and  Fac- 
simile.    Cloth  lettered,  10s. 

THE  SAME,  Large  Paper,  with  26  Engravings  from  Turner,  &c, 
forming  a  Companion  to  the  Novels,  Abbotsford  Edition. 
Cloth  Jettered,  18s.    Morocco,  elegant,  32s. 


V. 

POCKET   EDITION   FOR   TOUEISTS. 

Lay  of  the  Last  Minstrel — Marmion — Lady  of  the  Lake- 
Rokeby — Lord  of  the  Isles — and  Bridal  of  Triermain. 

Illuminated  Covers,  gilt  edges,  Is.  3d.  each. 
Cloth  lettered,  Is.  6d.     Morocco,  gilt  edges,  2s.  6d. 


MINSTRELSY  OF  THE  SCOTTISH  BORDER, 

WITH  SIR  WALTER  SCOTT'S  INTRODUCTIONS,  NOTES, 

AND  ADDITIONS. 

In  Four  Vols.  Foolscap  Octavo,  with  8  Engravings  from  Turner. 

Cloth  lettered,  10s.  6d. 


« 


Many  of  the  Ancient  Border  Melodies,  set  to  Music,  will  be 
found  in  this  Edition. 
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1. 

EDITION  1834-36. 


28  Vols.,  uniform  with  the  Novels,  48  Vols.,  56  Engravings  from 
Turner  ;  Portraits  and  Maps. 

CONTENTS. 
VOL. 

1 .  Life  of  John  Dry  den. 

2.  Memoirs  of  Jonathan  Swift. 

3,  4.  Memoirs  of  Eminent  Novelists,  &c. 

5.  Paul's  Letters  to  his  Kinsfolk. 

6.  Essays  on  Chivalry,  Romance,  and  the  Drama,  dec. 

7.  Provincial  Antiquities  of  Scotland. 
8-16.  Life  of  Napoleon  Bonaparte,  9  Vols. 

17-21.  Miscellaneous  Criticism,  &c,  5  Vols. 
22-26.   Tales  of  a  Grandfather  (History  of  Scotland),  5  Vols. 
27,28.   Tales  of  a  Grandfather  (History  of  France),  2  Vols. 
In  Sets,  Cloth  lettered,  £4  :  4s.     Separate  Vols.  3s. 


II. 
EDITION   1841-2. 


Threg  Vols.  Royal  8vo,  uniform  with  the  Novels,  People's  Edition, 
vol. 

1.  Biographies  of  Swift,  Dry  den,  Essays,  Criticisms,  <&c. 

2.  Life  of  Napoleon  Bonaparte. 

3.  Tales  of  a  Grandfather,  History  of  Scotland. 

In  Sets,  Cloth  lettered,  £1 :  6s. 
Vols.  I.  and  II.  separate,  10s  each— Vol.  III.,  6s. 
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TALES  OF  A  GRANDFATHER— (history  of  Scotland.) 

With  six  Engravings  after  Turner,  and  upwards  of  Fifty  on  Wood. 
Three  Vols,  foolscap  8vo,  cloth,  12s.  ;  extra,  gilt  edges,  15s. 

THE  SAME,  1  Vol.  Royal  8vo,  uniform  with  the  Novels,  People's 
Edition.     Cloth,  lettered,  6s. 

LARGE  PAPER,  uniform  with  the  Novels,  Abbotsford  Edition, 
11  Engravings  after  Turner,  cloth,  lettered,  16s.  6d. 


TALES  OF  A  GRANDFATHER— (history  of  france.) 

With  Two  Engravings  from  Turner,  and  upwards  of  Fifty  on  Wood. 
One  Volume  foolscap  8vo,  cloth,  4s.  ;  extra,  gilt  edges,  5s. 


HISTORY  OF  SCOTLAND  FOR  SCHOOLS. 

In  two  Volumes,  with  Coloured  Map,  Crown  8vo,  Bound,  10s. 

This  Edition  is  extensively  used  in  the  Schools  under 
Government  Superin tendence. 


COLLECTION  FOR  SCHOOLS 

From  the  Works  of  Sir  Walter  Scott,  Crown  8vo,  Bound,  3s.  6d. 


LIFE  OF  NAPOLEON  BONAPARTE. 

Five  Vols,  foolscap  8vo,  uniform  with  the  Novels,  25  Vols.,  Maps, 
Portrait,  and  9  Engravings  after  Turner. 
In  Sets,  Cloth,  lettered,  20s, 

THE  SAME,  1  Vol.  Royal  8vo,  uniform  with  the  Novels,  People's 
Edition,  Cloth,  lettered,  10s. 

LARGE  PAPER,  uniform  with  the  Abbotsford  Edition,  20 
Engravings  after  Turner  and  others,  Cloth,  lettered,  18s. 


LIFE    OF    SIR  WALTER  SCOTT, 

By  J.  G.  LOCKHART,  Esq. 


I. 
EDITION  1837-39. 

In  Ten  Volumes  Foolscap  8vo,  uniform  with  the  Author's 
Favourite  Edition  of  the  Novels,  20  Engravings 
on  Steel,  and  Fac-simile. 
In  Sets,  Cloth,  lettered,  £l  :  10s.     Separate  Volumes,  3s. 


II. 
EDITION  1846. 

In  One  Vol.  Royal  8vo,  uniform  with  the  Novels,  People's 
Edition,  with  Portrait  and  Fac-simile. 

Cloth,  lettered,  10s. 

THE  SAME,  Large  Paper,  uniform  with  the   Novels, 

Abbotsford  Edition,  with  11  Engravings  from  Turner, 

Portraits,  &c. 

Cloth,  lettered,  18s. 


III. 
EDITION  1852. 

In  One  Vol.,  Crown  8vo,  with  12  Engravings  from  Turner 

and  others. 

Cloth,  lettered,  7s.  6d. ;  extra,  gilt  edges,  8s.  6d. 

This  Edition  contains  much  new  and  interesting  matter 
relative  to  Abbotsford  and  Sir  Walter  Scott's  Family. 


SIR  WALTER   SCOTT'S 


WRITINGS  AND  LIFE. 


CONTENTS    OF   THE    CATALOGUE. 

1 .  Works  suitable  for  Presents 

2.  Works  and  Life  in  Sets,  of  each  of  the  Series 

3.  Waverley  Novels,  Various  Editions     . 

4.  Poetical  Works,  Various  Editions 

5.  Prose  Works,  Various  Editions 

6.  Tales  of  a  Grandfather,  Various  Editions 

» 

7.  Life  of  Napoleon,  Various  Editions 

8.  Life  of  Sir  Walter  Scott,  Various  Editions 
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THE    PUBLIC  AEE  WABXTED,  that  no  book  published 
under  the  title  of  the  Poetical  Works  of  Shi  Walter  Scott 

is  complete,  unless  it  bears  the  imprint  of  Robert  Cadell,  or 

Adam  &  Charles  Black,  Edinburgh. 

THESE  WORKS,  with  the  Authors  latest  Notes,  as  well 
as  several  of  the  principal  Poems  themselves,  being  all  copy- 
right, Printers  and  Publishers  are  hereby  cautioned  against 
violating  the  said  copyright. 
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